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Ʉɟɧɚɞɔɞɠ ï ȺɡɢŬɟɘůŰɑŮɠ 

ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɛŮ ŰɑŰɚɞ çɄŮɟɘɓŬɚɚɞɜŰɘəɐ əŬɘ ɇŮɢɜɘəɞ-Ƀɘəɞɜɞɛɘəɐ ȹɘŮɟŮɨɜɖůɖ 

Űɖɠ ȯɟŭŮɡůɖɠ ũŮɤɟɔɘəɩɜ ȺəŰɎůŮɤɜ ɛŮ ȺűŬɟɛɞɔɐ ɁŮɟɞɨ ɆŰɟɎɔɔɘůɖɠè ŮəˊɞɜɐɗɖəŮ ůŰɞ 

ȺɟɔŬůŰɐɟɘɞ ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ (Ⱥ.Ⱥ. & ȹ.Ɉ.Ʉ.) 

Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ 

ɄɞɚɡŰŮɢɜŮɑɞɡ. ȷűɞɟɎ ɏɜŬ ɗɏɛŬ ˊɞɡ ɏɢŮɘ ŭɘŮɟŮɡɜɖɗŮɑ, ɤɠ ŮɟŮɡɜɖŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ, ůŮ 

ɛɘəɟɧ ɓŬɗɛɧ əŬɘ ŬəɧɛŬ ɛɘəɟɧŰŮɟɞ, ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ɤɠ ɛɏɗɞŭɞɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ůŰɞɜ ȺɚɚŬŭɘəɧ ɢɩɟɞ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ɜŬ əŬɚɡűɗɞɨɜ, 

Űɧůɞ ɖ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ŭɘɎůŰŬůɖ, ɛŮ ɏɜŬ ůɖɛŬɜŰɘəɧ ˊŮɘɟŬɛŬŰɘəɧ ɛɏɟɞɠ ˊɞɡ ŬűɞɟɎ Űɖɜ 

ŮˊɘɚŮɔŮɑůŬ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ, ɧůɞ əŬɘ ɖ ŰŮɢɜɘəɞ-ɞɘəɞɜɞɛɘəɐ, ɛŮ ˊɟɞŰŮɘɜɧɛŮɜŮɠ 

ɗŮɤɟɖŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ, ˊɞɡ ŭɞəɘɛɎůŰɖəŬɜ ŮˊɘŰɡɢɩɠ ůŰɖɜ ŮˊɘɚŮɔŮɑůŬ ˊŮɟɘɞɢɐ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɖɗŮɑůŬ ˊŮɘɟŬɛŬŰɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. 

ȼ ŭɘŬŰɟɘɓɐ ŬɡŰɐ ůŰɖɟɑɢŰɖəŮ ɞɘəɞɜɞɛɘəɎ ɛŮ ɈˊɞŰɟɞűɑŬ Ŭˊɧ Űɞɜ Ⱥɘŭɘəɧ ȿɞɔŬɟɘŬůɛɧ 

Ⱦɞɜŭɡɚɘɩɜ ȰɟŮɡɜŬɠ  (Ⱥ.ȿ.Ⱦ.Ⱥ) Űɞɡ Ⱥ.ɀ.Ʉ., ɨůŰŮɟŬ Ŭˊɧ Ůɘůɐɔɖůɖ Űɖɠ ɇɟɘɛŮɚɞɨɠ 

ɆɡɛɓɞɡɚŮɡŰɘəɐɠ ȺˊɘŰɟɞˊɐɠ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ 2008-2012. 

ȷɟɤɔɧɠ ůŮ ɧɚɖ ŬɡŰɐ Űɖɜ ˊɟɞůˊɎɗŮɘŬ ɐŰŬɜ ɞ Ůˊɘɓɚɏˊɤɜ ɛɞɡ, ȷɜŬˊɚɖɟɤŰɐɠ 

ȾŬɗɖɔɖŰɐɠ Űɞɡ Ⱥ.ɀ.Ʉ., ə. Ɇˊɨɟɞɠ ũɘŬəɞɡɛɎəɖɠ, ɛŮ Űɞɜ ɞˊɞɑɞ ůɡɜŮɟɔŬůŰɐəŬɛŮ ɎɣɞɔŬ 

əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ɛŬəɟɧɢɟɞɜɖɠ ŭɘŬŭɟɞɛɐɠ, ɛŮ ŬűŮŰɖɟɑŬ ŰŬ űɞɘŰɖŰɘəɎ ɛɞɡ 

ɢɟɧɜɘŬ. ɇɞɜ ŮɡɢŬɟɘůŰɩ ɗŮɟɛɎ ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ Űɞɡ ůŰɞ ˊɟɧůɤˊɧ ɛɞɡ əŬɘ ɔɘŬ Űɖɜ 

ɘŭɘŬɑŰŮɟɖ əŬŰŬɜɧɖůɖ ˊɞɡ ɏŭŮɘɝŮ ůŮ ŭɨůəɞɚŮɠ ˊɟɞůɤˊɘəɏɠ ůŰɘɔɛɏɠ. Ƀ ɧɟɞɠ Ůˊɘɓɚɏˊɤɜ, 

ůɑɔɞɡɟŬ ŭŮɜ ŮɑɜŬɘ ŬɟəŮŰɧɠ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖ ůɡɜɞɚɘəɐ ůɡɜŮɘůűɞɟɎ Űɞɡ ůŮ ŬɡŰɐ Űɖɜ 

ˊɟɞůˊɎɗŮɘŬ əŬɘ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ůɡɜŮɟɔŬůɑŬɠ ɛŬɠ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ. 

ȺɨɢɞɛŬɘ əŬɚɐ ůɡɜɏɢŮɘŬ ůŰɞ ŮˊɘůŰɖɛɞɜɘəɧ əŬɘ űɡůɘəɎ ůŰɞ ůɡɔɔɟŬűɘəɧ-ɚɞɔɞŰŮɢɜɘəɧ Űɞɡ 

ɏɟɔɞ.  
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Ⱥˊɘˊɚɏɞɜ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ Űɖɠ ɇɟɘɛŮɚɞɨɠ 

ɆɡɛɓɞɡɚŮɡŰɘəɐɠ ȺˊɘŰɟɞˊɐɠ: ɇɞɜ ȾŬɗɖɔɖŰɐ Űɞɡ Ⱥ.ɀ.Ʉ. ə. ũɘɩɟɔɞ ɇůŬəɑɟɖ, ɞ ɞˊɞɑɞɠ 

ůŰɐɟɘɝŮ ɞɡůɘŬůŰɘəɎ ŬɡŰɐ Űɖɜ ˊɟɞůˊɎɗŮɘŬ, ɛŮ Űɖ ŭɘˊɚɐ ɘŭɘɧŰɖŰŬ Űɞɡ ȹɘŮɡɗɡɜŰɐ Űɞɡ 

ȺɟɔŬůŰɖɟɑɞɡ Ⱥ.Ⱥ.& ȹ.Ɉ.Ʉ., ŬɚɚɎ əŬɘ Űɞɡ ɏɔəɟɘŰɞɡ ŮˊɘůŰɐɛɞɜŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɤɜ 

ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ əŬɘ Űɖɠ ȹɘŬɢŮɑɟɘůɖɠ Űɤɜ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ. ɇɞɜ əŬɗɖɔɖŰɐ Űɞɡ 

ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ ə. ũɘɩɟɔɞ ȾŬɟŬɜŰɞɨɜɘŬ, ɞ ɞˊɞɑɞɠ ůɡɜɏŭɟŬɛŮ ɛŮ 

əŬɑɟɘŮɠ ˊŬɟŮɛɓɎůŮɘɠ Űɞɡ, ŮɝŬɘŰɑŬɠ əŬɘ Űɖɠ ˊɟɞůɤˊɘəɐɠ Űɞɡ ŮɜŬůɢɧɚɖůɖɠ ůŮ 

ŮˊɘůŰɖɛɞɜɘəɧ ŮˊɑˊŮŭɞ ɛŮ Űɖɜ ŮɘŭɘəɧŰŮɟɖ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ.  

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ, ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɚɖ Űɖɠ ŮɝŮŰŬůŰɘəɐɠ ŮˊɘŰɟɞˊɐɠ, 

ȾŬɗɖɔɖŰɏɠ Űɞɡ Ⱥ.ɀ.Ʉ. ə.ə. ȸ. ɇůɘɢɟɘɜŰɕɐ, ȷ. ɀŬɜŰɧɔɚɞɡ əŬɘ Ⱥ. ɀˊŬɚŰɎ, əŬɗɩɠ əŬɘ Űɞɜ 

ȷɜ. ȾŬɗɖɔɖŰɐ Űɞɡ ũ.Ʉ.ȷ. ə. Ɂ. ȹɏɟəŬ ɔɘŬ Űɘɠ ɢɟɐůɘɛŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ ůɡɛɓɞɡɚɏɠ 

Űɞɡɠ ůŰɞ ŰŮɚɘəɧ ůŰɎŭɘɞ ŬɡŰɐɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ.    

Ⱥɘŭɘəɐ ɛɜŮɑŬ ɞűŮɑɚɤ ůŰɞɜ ȹɟ. ȹ. ȷɚŮɝɎəɖ, ɛɏɚɞɠ Ⱥ.ȹȽ.Ʉ. Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ əŬɘ 

ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥ.ɀ.Ʉ., ɛŮ Űɞɜ ɞˊɞɑɞ ŮɑɢŬɛŮ ɎɟɘůŰɖ ůɡɜŮɟɔŬůɑŬ ůŮ 

ŬɟəŮŰɏɠ ŭɖɛɞůɘŮɨůŮɘɠ. Ƀ ə. ȷɚŮɝɎəɖɠ ˊɟɧůűŮɟŮ ŬˊɚɧɢŮɟŬ Űɘɠ ɔɜɩůŮɘɠ Űɞɡ əŬɘ ɛŮ 

ɓɞɐɗɖůŮ ˊɟɧɗɡɛŬ əŬɘ ɞɡůɘŬůŰɘəɎ ůŰɖɜ ŮɟɔŬůŰɖɟɘŬəɐ ˊɞɘɞŰɘəɐ ŬɜɎɚɡůɖ ŭŮɘɔɛɎŰɤɜ 

ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ.  

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ŰŬ ɚɞɘˊɎ ɛɏɚɖ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ, Űɞɜ Ⱥˊ. ȾŬɗɖɔɖŰɐ 

ə. Ƚ. ɁŬɚɛˊɎɜŰɖ, əŬɗɩɠ əŬɘ Űɞɜ ȹɟ. ɉ. ȸŬɔɔɏɚɖ ɔɘŬ Űɖɜ ɏɛˊɟŬəŰɖ ɡˊɞůŰɐɟɘɝɐ Űɞɡɠ. 

ȷəɧɛɖ, Űɞɜ ȿɏəŰɞɟŬ Űɞɡ ȹɖɛɞəɟɑŰŮɘɞɡ ɄŬɜ. ŪɟɎəɖɠ ə. ɀ. ɆˊɖɚɘɩŰɖ ɔɘŬ Űɖ ůɡɛɓɞɚɐ Űɞɡ, 

ŮɘŭɘəɎ ůŰɞ Ŭɟɢɘəɧ ůŰɎŭɘɞ ŬɡŰɐɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ. ɇɞɡɠ ůɡɜŮɟɔɎŰŮɠ əŬɘ űɑɚɞɡɠ, 

ɡˊɞɣɐűɘɞɡɠ ŭɘŭɎəŰɞɟŮɠ Ⱥ.ɀ.Ʉ., ũ. ȾɞɣɘŬɨŰɖ əŬɘ ȸ. ɉɟɘůŰɏɚɖ əŬɘ Űɞɡɠ ŭɘŭɎəŰɞɟŮɠ 

Ⱥ.ɀ.Ʉ., ȹ. ɇɑɔəŬ əŬɘ ȸ. ɀˊɏɚɚɞ. ɇɏɚɞɠ, Űɖɜ ˊɟɩɖɜ ɔɟŬɛɛŬŰɏŬ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ əŬ 

ɇŮɟɣɘɛɏɟɖ ȷɜŰɎəɖ, ɖ ɞˊɞɑŬ ɛŬɠ ŬɜŰɘɛŮŰɩˊɘɕŮ ˊɎɜŰŬ ɛŮ ˊɟɞůɐɜŮɘŬ əŬɘ ˊɟɞůɏŭɘŭŮ 

ŭɘŬůŰɎůŮɘɠ çɞɘəɞɔɏɜŮɘŬɠè ůŰɖ ɛɘəɟɐ əɞɘɜɧŰɖŰŬ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ.  

 

ȹɖɛɐŰɟɖɠ ũəɧŰůɖɠ, 

ȷɗɐɜŬ 2016 
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ɄŮɟɑɚɖɣɖ 

Ƀɘ ŬɡɝŬɜɧɛŮɜŮɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ɜŮɟɧ ˊŬɔəɞůɛɑɤɠ ɤɗɞɨɜ ůŰɖɜ ŮɝŮɨɟŮůɖ ɛɖ 

ůɡɛɓŬŰɘəɩɜ ɚɨůŮɤɜ Ůɝɞɘəɞɜɧɛɖůɖɠ, ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ əɡɟɘɧŰŮɟɞ əŬŰŬɜŬɚɤŰɐ, Űɖ 

ɔŮɤɟɔɑŬ. ɀɘŬ ɔɜɤůŰɐ ŰŮɢɜɘəɐ Ůɝɞɘəɞɜɧɛɖůɖɠ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ, ŬˊɞŰŮɚŮɑ ɖ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. H ɛɏɗɞŭɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůŭɩ əŬɘ 

ŭŮəŬŮŰɑŮɠ, əɡɟɑɤɠ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɝɖɟɧ ɐ ɖɛɑɝɖɟɞ əɚɑɛŬ, ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŮˊɞɢɘŬəɩɜ 

ŮɚɚŮɘɛɛɎŰɤɜ ůŮ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɛɘŬɠ əŬɘ 

ɛŮɘɩɜŮŰŬɘ ɞ ɧɔəɞɠ Űɞɡ ŮˊɘɓŬɟɡɛɏɜɞɡ ɛŮ ŬɔɟɞɢɖɛɘəɎ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɟɞɠ Űɞɜ ŰŮɚɘəɧ 

ŬˊɞŭɏəŰɖ (ɚɑɛɜɖ, ˊɞŰŬɛɧ ɐ ɗɎɚŬůůŬ). ɆŰɖ ɢɩɟŬ ɛŬɠ ɖ ɛɏɗɞŭɞɠ Űɖɠ ŮˊŬɜŬɢɟɖ-

ůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŬɟŭŮɡŰɘəɐ ɢɟɐůɖ, ɞɨŰŮ ɏɢŮɘ ŭɘŮɟŮɡɜɖɗŮɑ Ůɘɠ 

ɓɎɗɞɠ, ɞɨŰŮ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ɛɏɗɞŭɞɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ɜŮɟɞɨ, ŰɞɡɚɎɢɘůŰɞɜ ůŮ 

ɞɟɔŬɜɤɛɏɜɖ ɓɎůɖ, Ŭɜ əŬɘ ɖ əŬŰŬɜɎɚɤůɖ ɜŮɟɞɨ ůŰɖ ɔŮɤɟɔɑŬ ŬɔɔɑɕŮɘ Űɞ 80% Űɖɠ 

ůɡɜɞɚɘəɐɠ əŬɘ ɡˊɎɟɢŮɘ ůɞɓŬɟɧ ɏɚɚŮɘɛɛŬ ˊɞɚɨŰɘɛɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ůŮ ˊɞɚɚɏɠ 

ˊŮɟɘɞɢɏɠ Űɖɠ.  

ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ Ůˊɞɛɏɜɤɠ, űɘɚɞŭɞɝŮɑ ɜŬ ůɡɛɓɎɚŮɘ ɛɏůɤ ɞɚɞəɚɖɟɤɛɏɜɤɜ əŬɘ 

ŮűɘəŰɩɜ ˊɟɞŰɎůŮɤɜ, ůŰɖɜ ˊɚɖɟɏůŰŮɟɖ əŬŰŬɜɧɖůɖ Ůɜɧɠ ůɨɜɗŮŰɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, Űɧůɞ 

Ŭˊɧ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ, ɧůɞ əŬɘ Ŭˊɧ ŰŮɢɜɘəɞ-ɞɘəɞɜɞɛɘəɐɠ ˊɚŮɡɟɎɠ. ȹɞɛŮɑŰŬɘ Ŭˊɧ ŮˊŰɎ 

əŮűɎɚŬɘŬ. ɆŰŬ ŰɟɑŬ ˊɟɩŰŬ (ŮɘůŬɔɤɔɐ, ˊɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ ɛɞɜŰɏɚŬ 

ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ), ɔɑɜŮŰŬɘ ɛɘŬ ŮəŰŮŰŬɛɏɜɖ ɓɘɓɚɘɞɔɟŬűɘəɐ 

ŬɜŬůəɧˊɖůɖ ŬɜŬűɞɟɘəɎ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ˊɟŬɔɛŬŰŮɨŮŰŬɘ. ɆŰɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ ˊɟɞŰŮɘɜɧɛŮɜɞɘ Ŭɚɔɧɟɘɗɛɞɘ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ. ɆŰɞ əŮűɎɚŬɘɞ 5 (ˊŮɘɟŬɛŬŰɘəɧ ɛɏɟɞɠ), ɔɑɜŮŰŬɘ ɛɘŬ ŮəŰŮŰŬɛɏɜɖ ˊŮɟɘɔɟŬűɐ 

Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ, ɛŮ ŬɜŬűɞɟɏɠ ůŰɞ ŬɟŭŮɡŰɘəɧ əŬɘ ůŰɟŬɔɔɘůŰɘəɧ Űɖɠ ŭɑəŰɡɞ, Űɘɠ 

ŮˊɘəɟŬŰɏůŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ, Űɞ əɚɑɛŬ əŬɘ Űɘɠ ŮŭŬűɘəɏɠ ůɡɜɗɐəŮɠ. Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ 
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ŮəŰŮɜɐɠ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. ɆŰɞ əŮűɎɚŬɘɞ 6 ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ɚŮˊŰɞɛŮɟɩɠ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. ɇɏɚɞɠ, Űɞ ŬˊɧůŰŬɔɛŬ Űɤɜ ˊɟɤŰɧŰɡˊɤɜ ŮɡɟɖɛɎŰɤɜ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ, ˊŮɟɘɏɢŮŰŬɘ ůŰŬ ũŮɜɘəɎ ɆɡɛˊŮɟɎůɛŬŰŬ Űɞɡ əŮűŬɚŬɑɞɡ 7. 

 

 ɆɨɛűɤɜŬ ɛŮ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ, ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ɔɘŬ Űɖɜ ɎɟŭŮɡůɖ əŬɚɚɘŮɟɔŮɘɩɜ, ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ űɡůɘəɐ, ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɞűŮɑɚŮŰŬɘ ůŰɞ 

ɧ,Űɘ Űɞ ŭɑəŰɡɞ ůŰɟɎɔɔɘůɖɠ ůɡɜŭɏŮŰŬɘ ɛŮ űɡůɘəɎ ɡŭŬŰɞɟŮɨɛŬŰŬ ɐ ɚɑɛɜŮɠ, ŰŬ ɞˊɞɑŬ əŬŰɎɜŰɖ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɞɨɜ ŰɟɞűɞŭɧŰŮɠ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ, ŮɑŰŮ ŰŮɢɜɖŰɐ. ȼ ŰŮɢɜɖŰɐ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ŮɑɜŬɘ ŬɜɗɟɤˊɞɔŮɜɐɠ əŬɘ ɢɤɟɑɕŮŰŬɘ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞ 

ɓŬɗɛɧ ɞɟɔɎɜɤůɖɠ əŬɘ ŰŮɢɜɞɔɜɤůɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ůŮ  Ůˊɑůɖɛɖ əŬɘ ŬɜŮˊɑůɖɛɖ. ȼ 

ŰŮɚŮɡŰŬɑŬ ŬɜŬűɏɟŮŰŬɘ ůŮ ŬɡɗŬɑɟŮŰɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ əŬɚɚɘŮɟɔɖŰɏɠ, 

ŬˊŮɡɗŮɑŬɠ Ŭˊɧ ůŰɟŬɔɔɘůŰɘəɞɨɠ Ŭɔɤɔɞɨɠ (ŰɎűɟɞɡɠ), ɢɤɟɑɠ ɞɟɔŬɜɤŰɘəɧ ɡˊɧɓŬɗɟɞ əŬɘ 

əŬɗɞŭɐɔɖůɖ, ůŮ ˊŮɟɘɞɢɏɠ Űɞɡ ˊɚŬɜɐŰɖ, ɧˊɞɡ ɖ ɏɚɚŮɘɣɖ əŬɗŬɟɞɨ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ 

ŬˊɞŰŮɚŮɑ ɛɧɜɘɛɞ ˊɟɧɓɚɖɛŬ. 

ȷɜŰɑɗŮŰŬ, ůŰɖɜ Ůˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ, ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɡˊɞŭɞɛɐ əŬŰɎɚɚɖɚɖ ɔɘŬ 

Űɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɡűɘůŰɎɛŮɜŬ ŮɔɔŮɘɞɓŮɚŰɘɤŰɘəɎ ɏɟɔŬ 

(ɞɟɔŬɜɤɛɏɜŬ ŬɟŭŮɡŰɘəɎ-ůŰɟŬɔɔɘůŰɘəɎ ŭɑəŰɡŬ). ɇŬ ˊɚɏɞɜ ůɡɜɐɗɖ ůɡůŰɐɛŬŰŬ Ůˊɑůɖɛɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ŭɨɞ: 

1.  ɆɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɛŮ ŬɜɎɛŮɘɝɖ ɛŮ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ 

əŬɘ ɢŬɛɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ (ŬɟŬɑɤůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ). ɀˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ 

ůŮ ɡűɘůŰɎɛŮɜɞ ŬɟŭŮɡŰɘəɧ-ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ɛŮ ˊɟɞůɤɟɘɜɐ ŬˊɞɗɐəŮɡůɖ Űɞɡ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ůŮ Ůɘŭɘəɏɠ ŭŮɝŬɛŮɜɏɠ ɔɘŬ əŬɚɨŰŮɟɖ ŭɘŬɢŮɑɟɘůɐ Űɞɡ. 

2. ɆɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, ɧˊɞɡ ŭŮɜ ɔɑɜŮŰŬɘ əŬɛɑŬ ŬˊɞɚɨŰɤɠ ŬɟŬɑɤůɖ əŬɘ 

Űɞ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɘŬŭɞɢɘəɎ ůŮ əŬɚɚɘŮɟɔɖŰɘəɏɠ ɕɩɜŮɠ, 

ɛŮ űɡŰɎ ɓŬɗɛɘŬɑŬ ŬɡɝŬɜɧɛŮɜɖɠ Ŭɜɞɢɐɠ  ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. ȼ ŰŮɚɘəɐ ŬˊɧɗŮůɖ Űɞɡ 

ɧɔəɞɡ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊŮɟɘůůŮɨŮɘ, ɔɑɜŮŰŬɘ ůŮ ɚŮəɎɜŮɠ ŮɝɎŰɛɘůɖɠ. ɀɑŬ 

ˊŬɟŬɚɚŬɔɐ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, ŮɑɜŬɘ ɖ Ůə ˊŮɟɘŰɟɞˊɐɠ ɢɟɖůɘɛɞˊɞɑɖůɖ əŬɗŬɟɞɨ 

ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞ ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ. ȼ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟɞɦˊɞɗɏŰŮɘ ɛŮŰŬűɞɟɎ əŬɘ 

ŭɘŬɜɞɛɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ŭɑəŰɡɞ ŭɘɤɟɨɔɤɜ. 
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ȺɑŰŮ ɖ ɛɑŬ ŰŮɢɜɘəɐ, ŮɑŰŮ ɖ Ɏɚɚɖ, ŮəŰɧɠ Ŭˊɧ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ əŬɗŬɟɞɨ ŬɟŭŮɡŰɘəɞɨ 

ɜŮɟɞɨ ɤɠ ˊɞɚɨŰɘɛɞɡ űɡůɘəɞɨ ˊɧɟɞɡ, ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚŮɘ Ŭəɧɛɖ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ ŭɘɎɗŮůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŬɡŰɧ ˊɚŮɞɜɎɕŮɘ, 

ˊɟɞəŬɚɩɜŰŬɠ Ɏɜɞŭɞ Űɞɡ ɡŭɟɞűɧɟɞɡ ɞɟɑɕɞɜŰŬ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ, ˊɟɞɓɚɐɛŬŰŬ 

ŬŮɟɘůɛɞɨ əŬɘ ŬɚŬŰɧŰɖŰŬɠ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ, ˊɞɡ ůɡɜŮˊɎɔŮŰŬɘ Űɖɜ ŮɚɎŰŰɤůɖ Űɞɡ ŰŮɚɘəɞɨ ɧɔəɞɡ ŬɡŰɞɨ, 

ɛŮɘɩɜŮɘ ŰŬɡŰɧɢɟɞɜŬ əŬɘ Űɞɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ əɑɜŭɡɜɞ Ŭˊɧ Űɖɜ ŬˊŮɡɗŮɑŬɠ ŭɘɎɗŮůɖ Űɞɡ 

ŮˊɘɓŬɟɡɛɏɜɞɡ ɛŮ ŬɔɟɞɢɖɛɘəɎ ɜŮɟɞɨ, ůŰɞɜ əŬŰɎɜŰɖ űɡůɘəɧ ŬˊɞŭɏəŰɖ.  

ȼ ŭɡůəɞɚɑŬ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ ɎɟŭŮɡůɖ ɏɔəŮɘŰŬɘ ůŰɖɜ 

ɡˊɞɓŬɗɛɘůɛɏɜɖ ˊɞɘɧŰɖŰɎ Űɞɡ əŬɘ ŮɘŭɘəɧŰŮɟŬ, ůŰɖɜ ɡɣɖɚɐ ŬɚŬŰɧŰɖŰŬ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ 

Ŭˊɧ Űɖɜ Ŭˊɧˊɚɡůɖ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. Ƀɘ 

ˊɞɚɨˊɚɞəŮɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ůɡɔəɏɜŰɟɤůɖ əŬɘ ɛŮŰŬűɞɟɎ Űɤɜ ŬɚɎŰɤɜ 

ůŰɞ ůɨɛˊɚɞəɞ ɜŮɟɧïɏŭŬűɞɠ-əŬɚɚɘɏɟɔŮɘŬ, ˊŮɟɘɔɟɎűɞɜŰŬɘ Ŭˊɧ ɛɞɜŰɏɚŬ űɡůɘəɐɠ ɓɎůɖɠ, 

ˊɞɡ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ɛɧɜɘɛɖɠ əŬɘ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɏɢɞɡɜ ůɖɛŬɜŰɘəɏɠ 

ŭɡɜŬŰɧŰɖŰŮɠ ˊɟɞůɞɛɞɑɤůɖɠ Űɤɜ űɡůɘəɩɜ ŭɘŮɟɔŬůɘɩɜ, ɧˊɤɠ ŬɡŰɐ Űɖɠ əɑɜɖůɖɠ ɜŮɟɞɨ 

əŬɘ ŬɚɎŰɤɜ ůŰɞ ɔŮɤɟɔɘəɧ ɏŭŬűɞɠ, ɧɛɤɠ ŬˊŬɘŰɞɨɜ ɏɜŬ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

Űɖɜ ŰɟɞűɞŭɧŰɖůɖ əŬɘ  ɓŬɗɛɞɜɧɛɖůɐ Űɞɡɠ.   

ȻɖŰɞɨɛŮɜɞ ŮɑɜŬɘ ɛɘŬ ˊɟŬəŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ, Űɧůɞ Űɞ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɧ, ɧůɞ əŬɘ Űɞ ŰŮɢɜɘəɞ-ɞɘəɞɜɞɛɘəɧ ůəɏɚɞɠ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ, ŬɝɘɞˊɞɘɩɜŰŬɠ ůŰɞ ɏˊŬəɟɞ 

Űɖɜ ɡűɘůŰɎɛŮɜɖ ŰŮɢɜɞɔɜɤůɑŬ əŬɘ ŮɔəŬŰŮůŰɖɛɏɜɞ Ůɝɞˊɚɘůɛɧ (ˊ.ɢ. ŬɟŭŮɡŰɘəɧ əŬɘ 

ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ), ŮˊɘŭɘɩəɞɜŰŬɠ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ Űɞ ɢŬɛɖɚɧŰŮɟɞ ŭɡɜŬŰɧ əɧůŰɞɠ 

əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ŬˊɞŰŮɚŮůɛŬŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɓɎůɖ Űɘɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ. Ƀ ůŰɧɢɞɠ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ŰɏŰɞɘŬɠ ɛŮɗɞŭɞɚɞɔɑŬɠ, ɛɏůɤ Űɤɜ əŬŰɎɚɚɖɚɤɜ 

ˊɟɤŰɧŰɡˊɤɜ ɗŮɤɟɖŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ, ɓŬůɘůɛɏɜɖ Ůɜ ˊɞɚɚɞɑɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ŮˊŬɟəɞɨɠ 

ɓɎůɖɠ ˊŮɘɟŬɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ůɡɚɚɞɔɐ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ ŭŮɘɔɛɎŰɤɜ 

ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ˊɟɞŰŮɑɜɞɜŰŬɘ: 

1. ȺɝŬɔɤɔɐ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ ɐ ˊŬɟŬɔɤɔɐɠ CWSP (Crop Water Salinity 

Production equations) Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ůŮ ůɡɜɗɐəŮɠ Ŭɡɝɖɛɏɜɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɞ 

ɏŭŬűɞɠ, ɛŮ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ Ŭˊɧ Űɞ ŭɘŮɗɜɩɠ 



 

20 
 

əŬŰŬɝɘɤɛɏɜɞ ɛɞɜŰɏɚɞ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ SWAP. Ƀɘ ŮɝɘůɩůŮɘɠ CWSP ŬˊɞŰŮɚɞɨɜ 

Űɖ ɓɎůɖ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ůɡůŰɖɛɎŰɤɜ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ, ŮɑŰŮ ŬɡŰɎ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɜɎɛŮɘɝɖ, ŮɑŰŮ ɧɢɘ, ŭɘɧŰɘ ůɡɜŭɏɞɡɜ 

ɎɛŮůŬ Űɖɜ Ŭˊɧŭɞůɖ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ɛŮ ɛŮŰŬɓɚɖŰɏɠ, ˊɞɡ Ŭűɞɟɞɨɜ əɡɟɑɤɠ, ŰŬ 

ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ. 

2. ȰɜŬɠ Ŭɚɔɧɟɘɗɛɞɠ 0-1 əŬɗɞɟɘůɛɞɨ Űɤɜ əɨəɚɤɜ ɎɟŭŮɡůɖɠ ɛŮ ɐ ɢɤɟɑɠ Űɖ ɢɟɐůɖ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ əɟɘŰɐɟɘŬ, ˊɞɡ Ŭűɞɟɞɨɜ ˊŮɟɘɞɟɘůɛɞɨɠ, ɧˊɤɠ, 

ˊ.ɢ. ɜŬ ɛɖɜ ɝŮˊŮɟɎůŮɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɛɘŬ ɛɏɔɘůŰɖ Űɘɛɐ ůŮ ůɢɏůɖ 

ɛŮ Űɖɜ Ŭɜɞɢɐ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůôŬɡŰɐɜ. ũɘŬ Űɖɜ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ ɗŮɤɟɞɨɜŰŬɘ 

ŭɘŬűɞɟŮŰɘəɎ ɓɎɟɖ ůɖɛŬɜŰɘəɧŰɖŰŬɠ ůŰɖɜ əɎɗŮ ɎɟŭŮɡůɖ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ůŮ 

ɜŮɟɧ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɟɘɕɘəɞɨ Űɖɠ ůɡůŰɐɛŬŰɞɠ, ˊɞɡ, ɧˊɤɠ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ 

ˊŮɘɟŬɛŬŰɘəɎ, ůɡɛɓɎɚɚŮɘ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ Űɞɡ űɡŰɞɨ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. ɇŬ ɓɎɟɖ 

ŬɡŰɎ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖ ůɡɜɎɟŰɖůɖ ůəɞˊɞɨ. ȼ ɛŮɔɘůŰɞˊɞɑɖůɖ ŬɡŰɐɠ, ŭɖɚŬŭɐ Űɤɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ˊɞůɞŰɐŰɤɜ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɓɎůɖ ˊŮɟɘɞɟɘůɛɞɨɠ, 

ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ, ŮɑɜŬɘ  ɞ ˊɡɟɐɜŬɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 0-1 Ŭɚɔɧɟɘɗɛɞɡ.  

3. ȰɜŬɠ Ŭɚɔɧɟɘɗɛɞɠ ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ 

Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ɛŮ ŬɜɎɛŮɘɝɖ, ɞ ɞˊɞɑɞɠ, ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ ŰŬ əɧůŰɖ 

əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ, ɛŮ  ɛŮŰŬɓɚɖŰɏɠ ŬˊɧűŬůɖɠ Űɞɡɠ 

ůɡɜɞɚɘəɞɨɠ ɧɔəɞɡɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, ůŰɞɢŮɨŮɘ ůŰɖ ɛŮɔɘůŰɞˊɞɑɖůɖ 

Űɖɠ əŬɗŬɟɐɠ ˊŬɟɞɨůŬɠ ŬɝɑŬɠ (NPV), əŬŰŬŭŮɘəɜɨɞɜŰŬɠ ŮɎɜ ůɡɛűɏɟŮɘ ɐ ɧɢɘ ɖ 

Ůˊɏɜŭɡůɖ ɔɘŬ ɏɜŬ ŰɏŰɞɘɞ ůɨůŰɖɛŬ. 

ɆɖɛŮɘɤŰɏɞɜ ɧŰɘ əŬɘ ɞɘ ŭɨɞ Ŭɚɔɧɟɘɗɛɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ŮɝɘůɩůŮɘɠ Ŭˊɧŭɞůɖɠ CWSP 

Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ. 

ɋɠ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ Űɤɜ ˊŬɟŬˊɎɜɤ ŮˊŮɚɏɔɖ Űɞ ˊŬɟɎəŰɘɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ Űɖɠ 

ŬˊɞɝɖɟŬɜɗŮɑůŬɠ ɚɑɛɜɖɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ůŰɞ Ɂɞɛɧ ȼɚŮɑŬɠ, ůŰɖ ɓɞɟŮɘɞŭɡŰɘəɐ 

ɄŮɚɞˊɧɜɜɖůɞ. To ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ əŬŰŬɘɞɜɘůɛɞɨ əŬɘ ŰɟɞűɞŭɞŰŮɑŰŬɘ 

Ŭˊɧ ŰɟɑŬ ŬɜŰɚɘɞůŰɎůɘŬ Ůɜ ůŮɘɟɎ: ȷ1, ȷ2, ȷ3, ˊɞɡ ŬɜŰɚɞɨɜ ɜŮɟɧ Ŭˊɧ Űɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ 

ŭɘɩɟɡɔŬ, ˊɞɡ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɖ ɗɏůɖ ūɚɧəŬ, ɧˊɞɡ Űɞ űɟɎɔɛŬ ŮəŰɟɞˊɐɠ Ůˊɑ Űɞɡ ȷɚűŮɘɞɨ 

ˊɞŰŬɛɞɨ. ɇɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ŮɑɜŬɘ ɛɧɜɞ ŮˊɘűŬɜŮɘŬəɧ, ŰɎűɟɤɜ 1ɖɠ, 2ɖɠ əŬɘ 3ɖɠ ŰɎɝɖɠ. 

ɇŬ ůŰɟŬɔɔɑůɛŬŰŬ ɞŭɖɔɞɨɜŰŬɘ ɛɏůɤ Űɖɠ əɨɟɘŬɠ ůŰɟŬɔɔɘůŰɘəɐɠ ŰɎűɟɞɡ, ˊŮɟɑˊɞɡ 
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ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ŬəŰɞɔɟŬɛɛɐ, ůŮ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ əŬɘ ŮəɓɎɚɚɞɡɜ ůŰɞɜ 

ȾɡˊŬɟɘůůɘŬəɧ əɧɚˊɞ. ɇɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ ɢɤɟɑɕŮŰŬɘ ůŮ ɘůɎɟɘɗɛŮɠ ɛŮ ŰŬ ŬɜŰɚɘɞůŰɎůɘŬ 

ɕɩɜŮɠ, ŮɛɓŬŭɞɨ 6333 ůŰɟŮɛɛɎŰɤɜ ɖ əɎɗŮ ɛɑŬ, Ůˊɑ ůɡɜɧɚɞɡ 19000 ůŰɟŮɛɛɎŰɤɜ əŬɗŬɟɎ 

ŬɟŭŮɡɧɛŮɜɖɠ ŮˊɘűɎɜŮɘŬɠ (net irrigated area). 

ȸŬůɘəɧ əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ, ŬˊɞŰɏɚŮůŮ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ 

ŭɘɎɗŮůɖɠ ɛŮɔɎɚɤɜ ˊɞůɞŰɐŰɤɜ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞɜ ȾɡˊŬɟɘůůɘŬəɧ Ⱦɧɚˊɞ, ɛŮ 

ůɡɜŮˊŬəɧɚɞɡɗɖ Űɖɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ŮˊɘɓɎɟɡɜůɖ Ůɜɧɠ, ɝŮɢɤɟɘůŰɞɨ űɡůɘəɞɨ əɎɚɚɞɡɠ əŬɘ 

ɛŮ ɛŮɔɎɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ, Űɧˊɞɡ (ˊŬɟŬəŮɑɛŮɜɞɡ ůŰɖ ɔɜɤůŰɐ 

ȿɘɛɜɞɗɎɚŬůůŬ ȾŬɥɎűŬ). ȼ Ůɜ ɚɧɔɤ ˊŮɟɘɞɢɐ ˊŬɟɞɡůɘɎɕŮɘ Ŭəɧɛɖ Űɖɜ ɘŭɘŬɘŰŮɟɧŰɖŰŬ ɜŬ 

ɓɟɑůəŮŰŬɘ ɢŬɛɖɚɧŰŮɟŬ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ, əŬɘ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɜŬ 

ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɤɠ ŮˊɘˊɟɧůɗŮŰŬ ˊɟɞɓɚɐɛŬŰŬ, Űɖ ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ, əŬɗɩɠ əŬɘ 

Űɞɜ ŬɓŬɗɐ ɡŭɟɞűɧɟɞ ɞɟɑɕɞɜŰŬ. ȹɘŮɟŮɡɜɐɗɖəŮ ŰŮɚɘəɎ Ŭɜ ɖ ɛɏɗɞŭɞɠ Űɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ůɡɛɓɎɚŮɘ ůŮ əɎˊɞɘɞ 

ɓŬɗɛɧ, ůŰɖ ɛŮɑɤůɖ Űɞɡ ŬˊɞɟɟɘˊŰɧɛŮɜɞɡ ɧɔəɞɡ Űɞɡ ˊɟɞɠ Űɞ űɡůɘəɧ ŬˊɞŭɏəŰɖ. ȼ  

Űɤɟɘɜɐ Ŭˊɧɟɟɘɣɖ Űɞɡ 100% Űɞɡ ɧɔəɞɡ ŬɡŰɞɨ ůŰɞ ɗŬɚɎůůɘɞ ˊŮɟɘɓɎɚɚɞɜ, ŮɑɜŬɘ ɧɢɘ ɛɧɜɞ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ŮˊɘɕɐɛɘŬ ŬɚɚɎ əŬɘ ɞɘəɞɜɞɛɘəɎ, əŬɗɩɠ Űɞ ɡˊɞɓŬɗɛɘůɛɏɜɖɠ ˊɞɘɧŰɖŰŬɠ 

ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŬɜɡɣɩɜŮŰŬɘ ɛɖɢŬɜɘəɎ ɛɏůɤ ŬɜŰɚɘɞůŰŬůɑɞɡ. ȹŮɡŰŮɟŮɡɧɜŰɤɠ, ɖ Ůˊɘɚɞɔɐ 

Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ ůŰɖɟɑɢɗɖəŮ əŬɘ ůŰɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ɜŮɟɞɨ 

ɎɟŭŮɡůɖɠ, ŮɘŭɘəɎ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ɡɣɖɚɐɠ ɕɐŰɖůɖɠ (Ƚɞɨɚɘɞɠ ï ȷɨɔɞɡůŰɞɠ), ɧˊɞɡ ůɢŮŭɧɜ 

ɞɚɧəɚɖɟɖ ɖ ˊŬɟɞɢɐ Űɞɡ ˊɞŰŬɛɞɨ ȷɚűŮɘɞɨ ˊɞɡ ŰɟɞűɞŭɞŰŮɑ Űɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ, 

ŮəŰɟɏˊŮŰŬɘ ɔɘŬ Űɖɜ ɎɟŭŮɡůɖ Űɖɠ ŮɡɟɨŰŮɟɖɠ ɔŮɤɟɔɘəɐɠ ɕɩɜɖɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ. 

ɇɞ ˊɟɩŰɞ ɓɐɛŬ ˊɟɘɜ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ˊɟɞŰŮɘɜɧɛŮɜɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ, ɐŰŬɜ ɖ 

ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ŮˊɘɚŮɔŮɑůŬ ˊŮɟɘɞɢɐ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ 

ˊŮɟɘŮɚɎɛɓŬɜŬɜ ɘůŰɞɟɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ůŰɞɘɢŮɑŬ Ŭˊɧ ˊŬɚŬɘɧŰŮɟŮɠ ɛŮɚɏŰŮɠ Űɞɡ 

ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ, əŬɗɩɠ əŬɘ ɓɟɞɢɞɛŮŰɟɘəɎ əŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɎ 

ŭŮŭɞɛɏɜŬ Űɤɜ ůŰŬɗɛɩɜ Űɖɠ Ⱥ.ɀ.Ɉ. əŬɘ Űɞɡ Ⱥɗɜɘəɞɨ ȷůŰŮɟɞůəɞˊŮɑɞɡ ȷɗɖɜɩɜ ůŰɞɜ 

Ʉɨɟɔɞ ȼɚŮɑŬɠ.  

ȰɜŬ Ŭəɧɛɖ ŬɝɘɞɛɜɖɛɧɜŮɡŰɞ ůŰɞɘɢŮɑɞ ˊɟɤŰɞŰɡˊɑŬɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ 

ˊŬɟŬɔɤɔɐ ůɖɛŬɜŰɘəɞɨ Ŭɟɘɗɛɞɨ ˊŮɘɟŬɛŬŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ɓɎůɖ ŭŮɑɔɛŬŰŬ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ Ŭˊɧ ŰɎűɟɞɡɠ ŬɚɚɎ əŬɘ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ Ŭˊɧ Űɖɜ əɨɟɘŬ 

ˊɟɞůŬɔɤɔɧ ŭɘɩɟɡɔŬ, əŬɗɩɠ əŬɘ ŮŭɎűɞɡɠ Ŭˊɧ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ 



 

22 
 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɧůɞ əŬŰɎ Űɖɜ ˊɟɞ- ɧůɞ əŬɘ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ Űoɡ ɏŰɞɡɠ 

2010. ɇŬ ŭŮɑɔɛŬŰŬ ŬɡŰɎ ŬɜŬɚɨɗɖəŬɜ ɛŮ Űɞɜ ɡűɘůŰɎɛŮɜɞ Ůɝɞˊɚɘůɛɧ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ 

ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ əŬɘ 

ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥ.ɀ.Ʉ. ɄŬɟɎɚɚɖɚŬ, ɏɔɘɜŮ ɣɖűɘɞˊɞɑɖůɖ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ŭɘəŰɨɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS əŬɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ ArcGIS 

ˊŬɟɐɢɗɖůŬɜ ŰɞˊɞɔɟŬűɘəɞɑ əŬɘ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ. ɆŰɞɡɠ ɢɎɟŰŮɠ ŬɡŰɞɨɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɛŮ 

ŬəɟɑɓŮɘŬ ɞɘ ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ˊɞɡ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ůŰɞ ˊŮŭɑɞ ɛŮ GPS. 

ȺɝɐɢɗɖůŬɜ, ɛɏůɤ Ůɘŭɘəɩɜ ŮɟɔŬůŰɖɟɘŬəɩɜ ůɡůəŮɡɩɜ (ŭɞɢŮɑɤɜ ɛŮ ŭɑůəɞɡɠ ˊɑŮůɖɠ əŬɘ 

ůɡɜŭɡŬůŰɘəɞɨ ŭɘŬˊŮɟŬŰɞɛɏŰɟɞɡ), ɞɘ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ Űɖɠ 

ˊŮɟɘɞɢɐɠ (əŬɛˊɨɚŮɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ əŬɘ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ) ɔɘŬ Űɞ əɎɗŮ 

ŮŭŬűɘəɧ ŭŮɑɔɛŬ. ȺɝŬɘŰɑŬɠ Űɖɠ ɏɜŰɞɜɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ, ŮɚɐűɗɖůŬɜ ɞɘ ɛɏůɞɘ ɧɟɞɘ 

Űɤɜ Űɘɛɩɜ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ əŬɛˊɡɚɩɜ Űɤɜ ɡŭɟɞŭɡɜŬɛɘəɩɜ ɢɟŬəŰɖɟɘůŰɘəɩɜ, ˊɞɡ 

ˊŬɟŬˊɏɛˊɞɡɜ ïəŬŰɎ van Genuchten- ůŮ ɏɜŬɜ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ Űɨˊɞ ŮŭɎűɞɡɠ, Űɖɠ 

əŬŰɖɔɞɟɑŬɠ loam (ˊɖɚɩŭŮɠ). 

ɀŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ 

ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ (ˊɞɘɞŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ɛŮ ́ɞɚɡ-ɧɟɔŬɜɞ YSI Professional 

Plus əŬɘ ůɡůəŮɡɐ ɘɞɜŰɘəɐɠ ɢɟɤɛŬŰɞɔɟŬűɑŬɠ), ŭɖɛɘɞɡɟɔɐɗɖəŬɜ: 

Ŭ). ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ (TDS) ɓ). 

ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ůɡɔəɏɜŰɟɤůɖɠ ɜɘŰɟɘəɩɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɔ). ɆɡɔəɏɜŰɟɤůɖɠ 

ɘɧɜŰɤɜ ɜŬŰɟɑɞɡ ŭ). ɈˊɞˊŮɟɘɞɢɩɜ Űɖɠ ůɡɜɞɚɘəɐɠ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖɠ ɕɩɜɖɠ Űɤɜ 19000 

ůŰɟŮɛɛɎŰɤɜ ɛŮ ŮɜŭŮɑɝŮɘɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɔɘŬ ɢɟɐůɖ ɐ ɛɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞ 

ɜŮɟɧ ŮűŬɟɛɞɔɐɠ Ů). ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ůɡɔəɏɜŰɟɤůɖɠ ɘɧɜŰɤɜ 

ɢɚɤɟɑɞɡ əŬɘ ɗŮɥəɩɜ.  

ȳɚɞɘ ɞɘ ˊŬɟŬˊɎɜɤ ɢɎɟŰŮɠ ŮɑɜŬɘ çŭɑŭɡɛɞɘè, ŭɖɚŬŭɐ Ŭűɞɟɞɨɜ Űɖɜ əŬŰɎůŰŬůɖ ɜŮɟɞɨ əŬɘ 

ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, Űɧůɞ ˊɟɘɜ, ɧůɞ əŬɘ ɛŮŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ 

(ɀŬɥɞɡ-ɃəŰɤɓɟɑɞɡ). ȷɝɘɞůɖɛŮɑɤŰŮɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ ˊŬɟŬŰɖɟɐůŮɘɠ: ɘ). ɄŮɟɘůůɧŰŮɟɞ 

ŮˊɘɓŬɟɡɛɏɜŮɠ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ɢɚɤɟɘɧɜŰɤɜ, Űɧůɞ ůŮ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ, ɧůɞ əŬɘ ŮŭɎűɞɡɠ, ŮɑɜŬɘ ɖ ɓɧɟŮɘŬ əŬɘ ɖ əŮɜŰɟɘəɐ ɕɩɜɖ (ˊŮɟɘɞɢɏɠ 

ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1 əŬɘ ȷ2, ŬɜŰɑůŰɞɘɢŬ). ȾɎŰɘ ˊɞɡ űŬɑɜŮŰŬɘ Ůˊɑůɖɠ əŬɘ ůŰɞɡɠ ɢɎɟŰŮɠ ɛŮ Űɘɠ 

ŮɜŭŮɑɝŮɘɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɐ ɛɖ, ɔɘŬ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. 

Ⱥˊɘˊɚɏɞɜ, ɞɘ Űɨˊɞɘ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ŬɜɘɢɜŮɨŰɖəŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɟɞŭɑŭɞɡɜ Űɖ 
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ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ ůŰŬ ŮŭɎűɖ, ŮɘŭɘəɎ əɞɜŰɎ ůŰɖɜ ŬəŰɞɔɟŬɛɛɐ, ɧˊɞɡ ɖ əɨɟɘŬ 

ŰɎűɟɞɠ. ɘɘ). ȾŬŰɎ Űɖɜ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɖ əŬŰɎůŰŬůɖ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ 

əŬɚɨŰŮɟɖ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ŬɚəŬɚɘəɧŰɖŰŬɠ, ŮˊŮɘŭɐ ɏɔɘɜŬɜ ŮəˊɚɨůŮɘɠ Ŭˊɧ Űɘɠ 

ŬɟŭŮɨůŮɘɠ. ɋůŰɧůɞ, Ŭˊɧ ˊɚŮɡɟɎɠ ɜɘŰɟɞɟɨˊŬɜůɖɠ ɖ əŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, 

ůŮ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ əŬɘ ɏŭŬűɞɠ, ŮɑɜŬɘ ɢŮɘɟɧŰŮɟɖ ɚɧɔɤ Űɖɠ ŮəŰŮŰŬɛɏɜɖɠ ɢɟɐůɖɠ 

ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. ɘɘɘ). ȼ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ůŰɟɩůɖ Űɞɡ 

ŮŭɎűɞɡɠ ŮɛűŬɜɑɕŮŰŬɘ Ŭɡɝɖɛɏɜɖ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, əɎŰɘ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ 

ˊɟŬəŰɘəɐ Űɖɠ ɎɟŭŮɡůɖɠ ŬɡŰɐ əŬɗŬɡŰɐ, ɏůŰɤ əɘ Ŭɜ Űɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ˊɚɖɟɞɑ ŰŬ əɟɘŰɐɟɘŬ ˊɞɘɧŰɖŰŬɠ, ȼ əŬŰɎůŰŬůɖ 

ɓŮɚŰɘɩɜŮŰŬɘ əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɚɧɔɤ Űɖɠ ɏəˊɚɡůɖɠ Ŭˊɧ Űɘɠ ɢŮɘɛŮɟɘɜɏɠ 

ɓɟɞɢɞˊŰɩůŮɘɠ. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Ŭəɧɛɖ ɧŰɘ ɛŮ ɓɎůɖ Űɘɠ ɛɏůŮɠ Űɘɛɏɠ S.A.R. ůŰŬ 

ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ, ɖ ŬɚəŬɚɘəɧŰɖŰŬ ŮɑɜŬɘ ɢŬɛɖɚɐ, ɧɢɘ ɧɛɤɠ əŬɘ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, 

ŮˊŮɘŭɐ ŬɡŰɧ ɏɢŮɘ ˊɟɞɖɔɞɡɛɏɜɤɠ ŮəˊɚɨɜŮɘ Űɞ ɏŭŬűɞɠ. ɘɜ). ɆɖɛŬɜŰɘəɏɠ ŮɑɜŬɘ ɞɘ ˊɞůɧŰɖŰŮɠ 

Ŭɔɟɞɢɖɛɘəɩɜ ˊɞɡ əŬŰŬɚɐɔɞɡɜ ŮŰɖůɑɤɠ ůŰɖ ɗɎɚŬůůŬ Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ əɧɚˊɞɡ. 

ɄŮɟɑˊɞɡ 28 Űɧɜɞɘ ɜɘŰɟɘəɩɜ əŬɘ 4 űɤůűɞɟɘəɩɜ, ˊɞɡ ɞűŮɑɚɞɜŰŬɘ əɡɟɑɤɠ ůŰɖɜ ŮɜŰŬŰɘəɐ  

ɢɟɐůɖ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. 

ɆŮ ɧ,Űɘ ŬűɞɟɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ůŰɟŬɔɔɘůŰɘəɞɨ 

ɜŮɟɞɨ (ŬɜɎɛŮɘɝɖ ɛŮ ŬɟŭŮɡŰɘəɧ, ɛŮŰŬűɞɟɎ əŬɘ ŭɘŬɜɞɛɐ ůŰɞ ŭɑəŰɡɞ), ɓŬůɘəɧ əɟɘŰɐɟɘɞ ɐŰŬɜ 

ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ əŬɘ Űɞɡ ɛŮɔɏɗɞɡɠ Űɤɜ ŬɜŬɔəŬɑɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ, ɎɟŬ 

əŬɘ Űɞɡ əɧůŰɞɡɠ ŬɡŰɩɜ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɛɏɔɘůŰɖ ŭɡɜŬŰɐ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

ɡűɘůŰɎɛŮɜɤɜ, ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ, ŭɘəŰɨɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ. ȾŬŰɎ ůŮɘɟɎ, ɏɔɘɜŬɜ 

ŰŬ ˊŬɟŬəɎŰɤ:  

1. ȷɝɘɞˊɞɘɩɜŰŬɠ ɧɚŬ ŰŬ ůɢŮŰɘəɎ ŭɘŬɗɏůɘɛŬ ůŰɞɘɢŮɑŬ (ˊɟɞůŭɘɞɟɘůɛɏɜŮɠ ˊŮɘɟŬɛŬŰɘəɎ 

ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ ŮŭɎűɞɡɠ əŬɘ Ŭɟɢɘəɐ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ, ůŰɞɘɢŮɑŬ 

əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɎ), ŮɝɐɢɗɖůŬɜ ɛɏůɤ Űɞɡ SWAP, ŮɝɘůɩůŮɘɠ 

Ŭˊɧŭɞůɖɠ CWSP ɔɘŬ Űɘɠ ŮˊɘəɟŬŰɏůŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ (ɓŬɛɓɎəɘ, 

ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ). Ƀɘ ŮɝɘůɩůŮɘɠ CWSP ůɡɜŭɏɞɡɜ ůŰɞ ˊɟɞəŮɑɛŮɜɞ, Űɖ 

ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ 

ŬɔɤɔɘɛɧŰɖŰŬɠ ECAW (dS/m) ɛŮ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ RY. 

ȺˊŮɚɏɔɖ ɤɠ ŮɝɖɟŰɖɛɏɜɖ ɛŮŰŬɓɚɖŰɐ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY ŭɘɧŰɘ ŮɑɜŬɘ ŬŭɘɎůŰŬŰɖ, 

ˊɘɞ ˊɟŬəŰɘəɐ ɔɘŬ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ əŬɘ ˊɘɞ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɐ.  
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2. ȷˊɧ Űɖ ɢɟɐůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ 0-1 ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ, ɛŮɑɔɛŬ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ 

(ɛɏůɖɠ ŬɚŬŰɧŰɖŰŬɠ 5 əŬɘ 7 dS/m ɤɠ ůŮɜɎɟɘɞ ɏɜŬ əŬɘ ŭɨɞ, ŬɜŰɑůŰɞɘɢŬ) ɛŮ ŬɟŭŮɡŰɘəɧ 

(ɛɏůɖɠ ŬɚŬŰɧŰɖŰŬɠ 0.5 dS/m) ůŮ ŬɜŬɚɞɔɑŬ ɏɜŬ ˊɟɞɠ ŰɟɑŬ, ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ ɛŮ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

100%, ɛɧɜɞ ɔɘŬ Űɞ ɓŬɛɓɎəɘ. ũɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ əŬɘ Űɖ ɛɖŭɘəɐ ɞɘ əɨəɚɞɘ ɎɟŭŮɡůɖɠ 

əŬɘ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŮɘŭɘəɎ Űɤɜ 7 dS/m ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ˊɞɚɨ ɚɑɔɞɡɠ, ɔɘŬ 

ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%. ȷɜ Űɞ ŮɚɎɢɘůŰɞ ɧɟɘɞ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ ˊɏůŮɘ 

ůŰɞ 90%, ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɤɜ 5 dS/m ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ɞɘ ŭɨɞ ŬɡŰɏɠ 

əŬɚɚɘɏɟɔŮɘŮɠ ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗɞɨɜ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ. ɋůŰɧůɞ, ɛŮ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ Űɤɜ 7 dS/m ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ŮəŰɧɠ Ŭˊɧ Űɞ ɓŬɛɓɎəɘ, ɛɧɜɞ ɖ 

ɛɖŭɘəɐ ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɛŮ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

90%. ȷɜŰɑɗŮŰŬ, ɞ ŬɟŬɓɧůɘŰɞɠ Ŭˊɧ Űɞɜ 9ɞ əɨəɚɞ əŬɘ ɛŮŰɎ, ŬˊɞŭŮɘəɜɨɞɜŰŬɠ ɏŰůɘ Űɖɜ 

ŮɡŮɟɔŮŰɘəɐ ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ 

Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, Ŭəɧɛɖ əŬɘ ɔɘŬ ɛɘŬ ˊɞɚɨ ŮɡŬɑůɗɖŰɖ ůôŬɡŰɐɜ əŬɚɚɘɏɟɔŮɘŬ, 

ɧˊɤɠ ɞ ŬɟŬɓɧůɘŰɞɠ.   

3. ȷˊɞŭŮɑɢŰɖəŮ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ (ɢɎɟŬɝɖ ůŰɟŬɔɔɘůŰɘəɞɨ 

ŭɘəŰɨɞɡ əŬɘ ɛɞɟűɞɚɞɔɑŬ), ɧŰɘ ɖ ˊɚɏɞɜ əŬŰɎɚɚɖɚɖ ŬɟŭŮɡŰɘəɐ ɕɩɜɖ ɔɘŬ ɜŬ ˊɟɞəɨɣŮɘ 

ɏɜŬ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ əŬɘ ɡɣɖɚɐɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ ůɨůŰɖɛŬ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɐŰŬɜ ŬɡŰɐ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3. 

Ⱥˊɘˊɚɏɞɜ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŮɟɔŬůŰɖɟɘŬəɩɜ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ, ɏŭŮɘɝŬɜ 

ɧŰɘ ɐŰŬɜ ɖ ɚɘɔɧŰŮɟɞ ŮˊɘɓŬɟɡɛɏɜɖ ɛŮ ŬɔɟɞɢɖɛɘəɎ, ůɡɔəɟɘɜɧɛŮɜɖ ɘŭɑɤɠ ɛŮ Űɖɜ 

ŬɟŭŮɡŰɘəɐ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ1.  

4. Ƀɘ ɛɏɔɘůŰŮɠ ŬɜɎɔəŮɠ ůŮ ɜŮɟɧ Űɞɡ ɓŬɛɓŬəɘɞɨ ŬɜɎ ŮűŬɟɛɞɔɐ əŬɘ ŬɜɎ ŬɟŭŮɡŰɘəɐ 

ɕɩɜɖ, ŮɑɜŬɘ Ů́ɟɑ ŰŬ 255000 m3. ũɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ɚɧɔɞɡɠ ŬɚɚɎ əŬɘ ɔɘŬ ɚɧɔɞɡɠ 

ŬůűŬɚŮɑŬɠ Űɞɡ ɡűɘůŰɎɛŮɜɞɡ Ůɝɞˊɚɘůɛɞɨ Űɞɡ ŭɘəŰɨɞɡ əŬŰŬɘɞɜɘůɛɞɨ (ˊ.ɢ. 

ŬəɟɞűɨůɘŬ ŮəŰɞɝŮɡŰɐɟɤɜ əŬɘ ɚɞɘˊɏɠ ůɤɚɖɜɩůŮɘɠ), ɞ ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɛŮ ŬɟŭŮɡŰɘəɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ, ůɡɜɘůŰɎŰŬɘ ïəŬɘ ɛŮ ɓɎůɖ Űɖ ŭɘŮɗɜɐ 

ˊɟŬəŰɘəɐ- ɜŬ ɛɖɜ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɠ Ŭˊɧ Űɞ 1/3 Űɤɜ ůɡɜɞɚɘəɩɜ ŬɜŬɔəɩɜ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ ŬɡŰɐɠ, ŭɖɚŬŭɐ ůŰɞ ˊɟɞəŮɑɛŮɜɞ, 85000 m3. ɋɠ Ůə ŰɞɨŰɞɡ, ˊɟɞŰŮɑɜŮŰŬɘ 

ɢɤɟɖŰɘəɧŰɖŰŬ ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, ɤűɏɚɘɛɞɡ ɧɔəɞɡ 

17000 əɡɓɘəɩɜ (5 ɖɛɏɟŮɠ ɖ ŭɘɎɟəŮɘŬ ŮűŬɟɛɞɔɐɠ Űɖɠ ɎɟŭŮɡůɖɠ x 17000= 85000 
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m3). ȼ ŭŮɝŬɛŮɜɐ ŬɡŰɐ ɗŬ ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɞ ɜɧŰɘɞ əɚɎŭɞ Űɖɠ əɨɟɘŬɠ 

ůŰɟŬɔɔɘůŰɘəɐɠ ŰɎűɟɞɡ, ˊɞɡ ŬˊɞůŰɟŬɔɔɑɕŮɘ Űɖ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3, ɧˊɞɡ 

ɗŬ ŮűŬɟɛɞůŰŮɑ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. Ƀ ɢɟɧɜɞɠ 

ɔŮɛɑůɛŬŰɞɠ Űɖɠ ŭŮɝŬɛŮɜɐɠ ˊɟɞůɤɟɘɜɐɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ɡˊɞɚɞɔɑůŰɖəŮ ůŮ ɚɘɔɧŰŮɟɞ Ŭˊɧ 24 ɩɟŮɠ ɛŮ ɓɎůɖ ïɔɘŬ ɚɧɔɞɡɠ ŬůűŬɚŮɑŬɠ- Űɖɜ 

ŮɚɎɢɘůŰɖ ɖɛŮɟɐůɘŬ ˊŬɟɞɢɐ Űɞɡ ɡűɘůŰɎɛŮɜɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ůŰɟɎɔɔɘůɖɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ, ˊɞɡ ŮɑɜŬɘ 20000 m3 ŬɜɎ ɖɛɏɟŬ Ŭˊɧ Űɖɜ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ 

ŬɟŭŮɡŰɘəɏɠ ɕɩɜŮɠ, Ůˊɞɛɏɜɤɠ əŬɘ Ŭˊɧ ŬɡŰɐɜ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3. ȷˊɧ Űɖ 

ŭŮɝŬɛŮɜɐ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɗŬ ɔɑɜŮŰŬɘ ɎɜŰɚɖůɖ ŬɡŰɞɨ ˊɟɞɠ 

əŬŰŬɗɚɘˊŰɘəɧ Ŭɔɤɔɧ ū500, ůɡɜɞɚɘəɞɨ ɛɐəɞɡɠ 1.27 ɢɚɛ, ˊɞɡ ɗŬ əŬŰŬɚɐɔŮɘ ůŰɖɜ 

əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ ŬɜɎɜŰɖ Űɖɠ ɔŮɤɟɔɘəɐɠ ɕɩɜɖɠ, ůŮ ůɖɛŮɑɞ əŬŰɎɜŰɖ Űɞɡ 

ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ2. ȼ ɘůɢɨɠ Űɞɡ ŬɜŰɚɖŰɘəɞɨ ůɡɔəɟɞŰɐɛŬŰɞɠ əŬɘ ɖ ŭɘɎɛŮŰɟɞɠ Űɞɡ 

Ŭɔɤɔɞɨ ŰɟɞűɞŭɞůɑŬɠ ŮˊŮɚɏɔɖůŬɜ  ɛŮ əɟɘŰɐɟɘɞ Űɖɜ ɖɛŮɟɐůɘŬ ˊŬɟɞɢɐ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ Űɞ ŭɑəŰɡɞ ůŰɖ ŭɘɎɟəŮɘŬ Űɤɜ 18 ɤɟɩɜ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

əŬɗɖɛŮɟɘɜɎ (17000 m3 ŬɜɎ ɖɛɏɟŬ ɐ 944 m3/h). ɇɞ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ, 

ŬɜŬɛŮɘɔɜɡɧɛŮɜɞ ůŰɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ ɛŮ Űɞ əŬɗŬɟɧ ɜŮɟɧ Űɞɡ ȷɚűŮɘɞɨ 

əŬɘ ɡűɘůŰɎɛŮɜɞ ůɖɛŬɜŰɘəɐ ŬɟŬɑɤůɖ ůŰɞ ɟɞɡ Űɞɡ ˊɟɞɠ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ȷ3 

(ŬˊɧůŰŬůɖ 2.0 km ˊŮɟɑˊɞɡ), ɗŬ ŰɟɞűɞŭɞŰŮɑ ŮɜŰɏɚŮɘ Űɞ Ůɜ ɚɧɔɤ ŬɜŰɚɘɞůŰɎůɘɞ əŬɘ 

əŬŰɎ ůɡɜɏˊŮɘŬ, Űɞ ɡűɘůŰɎɛŮɜɞ əŬŰɎɜŰɖ ŬɡŰɞɨ ŭɑəŰɡɞ əŬŰŬɘɞɜɘůɛɞɨ.  

5. ȰɜŬ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůɨɛűɤɜŬ ɛŮ Űɖ 

ɓɘɓɚɘɞɔɟŬűɑŬ, ŮɑɜŬɘ ɧŰɘ ˊŮɟɘɏɢŮɘ űɞɟŰɑɞ Ŭɔɟɞɢɖɛɘəɩɜ əŬɘ ŮɝŬɘŰɑŬɠ ŬɡŰɞɨ, ŬˊŬɘŰŮɑŰŬɘ 

ɚɘɔɧŰŮɟɖ ɚɑˊŬɜůɖ ŮəŮɑ ˊɞɡ ɗŬ ŮűŬɟɛɞůŰŮɑ. ɃˊɧŰŮ, ůɡɜɞɚɘəɎ ɛŮɘɩɜŮŰŬɘ Űɞ űɞɟŰɑɞ 

Ŭɔɟɞɢɖɛɘəɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ Űɞɡ. ȼŭɖ, ůŰɞɡɠ ɗŮɛŬŰɘəɞɨɠ ɢɎɟŰŮɠ 

ůɡɔəɏɜŰɟɤůɖɠ ɜɘŰɟɘəɩɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ, ɛŮŰŬɝɨ Ɏɚɚɤɜ, 

ůŰɞ ȾŮű. 5 (ˊŮɘɟŬɛŬŰɘəɧ ɛɏɟɞɠ) Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ, űŬɑɜŮŰŬɘ ɧŰɘ Űɞ űɞɟŰɑɞ 

ɜɘŰɟɘəɩɜ ůŰŬ ůɖɛŮɑŬ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ Űɖɜ ŬɟŭŮɡɧɛŮɜɖ ɕɩɜɖ 

Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3, ɧˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ əŬɘ ɢɟɐůɖ Űɞɡ ůŰɖɜ ɎɟŭŮɡůɖ, ŮɑɜŬɘ ɏɤɠ 5 

mg/L, ŭɖɚŬŭɐ ůŰɖ ɢŬɛɖɚɧŰŮɟɖ əɚɑɛŬəŬ əŬŰɎŰŬɝɖɠ. 

6. Ⱥɜ əŬŰŬəɚŮɑŭɘ, Űɞ ɎɛŮůɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ɧűŮɚɞɠ Ŭˊɧ Űɞ ˊɟɞŰŮɘɜɧɛŮɜɞ ůɨůŰɖɛŬ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɛŮ ŬɜɎɛŮɘɝɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

ŭɘəŰɨɞɡ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ɗŬ ŮɑɜŬɘ 1.36Ā106 m3 əŬɗŬɟɞɨ ɜŮɟɞɨ Űɞɡ ȷɚűŮɘɞɨ, ˊɞɡ 
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ɗŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ əŬŰɎɜŰɖ Űɞɡ űɟɎɔɛŬŰɞɠ 

ŮəŰɟɞˊɐɠ (ɗɏůɖ ūɚɧəŬ). ɆɖɛŮɘɤŰɏɞɜ, ɧŰɘ ɖ ˊŬɟɞɢɐ Űɞɡ ˊɞŰŬɛɞɨ ɚɘɔɞůŰŮɨŮɘ əŬŰɎ 

Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬɘ ɘŭɘŬɑŰŮɟŬ əŬŰɎ Űɞ ŭɑɛɖɜɞ Ƚɞɡɚɑɞɡ-ȷɡɔɞɨůŰɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůɢŮŭɧɜ Ůɝô ɞɚɞəɚɐɟɞɡ ɔɘŬ ɎɟŭŮɡůɖ. Ƚůɧˊɞůɞ ɗŬ ŮɑɜŬɘ əŬɘ Űɞ 

ɧűŮɚɞɠ ɔɘŬ Űɖɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ŬɜŬəɞɨűɘůɖ Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ əɧɚˊɞɡ Ŭˊɧ ŰŬ 

ŬɔɟɞɢɖɛɘəɎ. ȹɖɚŬŭɐ 1.36Ā106 m3 ɚɘɔɧŰŮɟɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɗŬ ŮəɓɎɚɚŮɘ ůô ŬɡŰɧɜ 

Ŭˊɧ Űɖɜ ŬɟŭŮɡŰɘəɐ  ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3 (85.000 m3 ŬɜɎ əɨəɚɞ Ůˊɑ 16 

ŬɟŭŮɨůŮɘɠ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ). 

7. ȺɜůɤɛŬŰɩɜɞɜŰŬɠ ŰŬ əɧůŰɖ əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞɜ Ŭɚɔɧɟɘɗɛɞ 

ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ, ˊɟɞɏəɡɣŮ ɧŰɘ ɖ Ůɜ ɚɧɔɤ Ůˊɏɜŭɡůɖ, ůɡɜŭɡŬɕɧɛŮɜɖ 

ɛŮ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ ɓŬɛɓŬəɘɞɨ, ŮɛűŬɜɑɕŮɘ ɛŮɔŬɚɨŰŮɟɖ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ 

(ɁɅV) Ŭˊɧ Űɖɜ ɡűɘůŰɎɛŮɜɖ əŬŰɎůŰŬůɖ ɛŮ ɎɟŭŮɡůɖ Ůɝ ɞɚɞəɚɐɟɞɡ ɛŮ Űɞ ɜŮɟɧ Űɞɡ 

ȷɚűŮɘɞɨ. ɆɡɜŭɡŬɕɧɛŮɜɖ ɖ Ůˊɏɜŭɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ Űɘɠ ɎɚɚŮɠ əŬɚɚɘɏɟɔŮɘŮɠ (ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ), ŬˊɞŭŮɑɢŰɖəŮ 

Ůˊɑůɖɠ ɧŰɘ ŭŮɜ ůɡɛűɏɟŮɘ (ɛɘəɟɧŰŮɟɖ NPV Ŭˊɧ ɧ,Űɘ ŬɡŰɐ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ 

əŬŰɎůŰŬůɖɠ). ɄɟɏˊŮɘ ɜŬ ɡˊŮɟ-ŰɟɘˊɚŬůɘŬůŰŮɑ ɖ Űɘɛɐ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ, 

ˊɟɎɔɛŬ ŬˊɑɗŬɜɞ ɜŬ ůɡɛɓŮɑ ůŰɞ Ůɔɔɨɠ ɛɏɚɚɞɜ ɛŮ ɓɎůɖ ŰŬ ůɖɛŮɟɘɜɎ ŭŮŭɞɛɏɜŬ, ɔɘŬ 

ɜŬ ůɡɛűɏɟŮɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ ɔɘŬ Űɘɠ 

əŬɚɚɘɏɟɔŮɘŮɠ ŬɡŰɏɠ, ɛŮ ɛŮɘɤɛɏɜŮɠ ɧɛɤɠ ŬˊɞŭɧůŮɘɠ (95% ɔɘŬ Űɖ ɛɖŭɘəɐ əŬɘ 90% ɔɘŬ 

Űɞɜ ŬɟŬɓɧůɘŰɞ). Ⱥˊɞɛɏɜɤɠ, ɖ ˊɟɞŰŮɘɜɧɛŮɜɖ ɚɨůɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ ŬɟŭŮɡŰɘəɐ  ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3, ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ 

Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ ɓŬɛɓŬəɘɞɨ ůŰɖ ɕɩɜɖ ŬɡŰɐ, ŮəŰɧɠ Ŭˊɧ Űɞ ɛŮɔɎɚɞ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ɧűŮɚɞɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ 

ˊɟɞɖɔɞɨɛŮɜŬ, ŮɑɜŬɘ əŬɘ ɎɛŮůŬ ɞɘəɞɜɞɛɘəɎ ůɡɛűɏɟɞɡůŬ ɔɘŬ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ əŬɘ 

ɢɟɐůŰŮɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ŭɘəŰɨɞɡ. 
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Extended Abstract 

Increasing water demands worldwide pushed to find unconventional saving water 

solutions, on the main consumer, which is agriculture. A known water-saving technique 

for irrigation purposes is the reuse of drainage water. This method has been used for 

decades, mainly in arid or semi-arid areas, to meet seasonal shortages in irrigation 

water, but also for environmental protection, since the volume of drainage water 

containing agrochemicals is so reduced and the final recipient for it (lake , river or sea), 

is finally relieved. In Greece, the method of drainage water reuse for irrigation, nor has 

been investigated in depth, or has been used as a water-saving method, at least on an 

organized basis, although the water consumption in agriculture reaches 80% of the total 

and there is a serious deficit ɞf precious water resources in many greek regions. 

The present thesis therefore, aims to contribute through integrated and feasible 

proposals, on a better understanding of a complex problem, both environmentally and 

from a technical and economic point of view. It is structured in seven chapters. In the 

first three (introduction, quality of drainage water and soil water salinity simulation 

models), one can find an extensive literature review regarding the subject, this thesis 

deals with. The proposed algorithms for solving the problem, are presented in detail in 

Chapter 4. Chapter 5 (experimental part), contains a global description of the 

application area, with references to its irrigation and drainage networks, the prevailing 

crops, climate and soil conditions. Moreover, an elaborate presentation of the 

experimental procedure is included. Chapter 6 presents in detail the design of the 

proposed drainage water reuse system for irrigation. Finally, the essence of the original 

findings of this thesis is contained in the general conclusions of Chapter 7. 
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Two types of drainage water reuse practice are distinguished in literature: natural and 

artificial reuse. Natural reuse is caused when drainage networks are intercepted by 

natural water streams and lakes, which supply irrigation water to downstream regions. 

Artificial reuse is man-made and can be divided further into two other forms, according 

to the extent of technical knowledge and management options of the selected system: 

Official and Unofficial reuse. Unofficial reuse is a self-sufficient practice that is held by 

individual farmers, who use drainage water for supplementing their irrigation water 

supply, without proper organizational background and expertise. 

On the other hand, in the official reuse systems, the appropriate infrastructure for the 

recycling of drainage water is carefully designed and implemented by the authorities, in 

combination with existing land reclamation works (irrigation-drainage networks). The 

most common official reuse systems are the following: 

1. Reuse system through mixing drainage water with irrigation water of good quality 

and low salinity (dilution of drainage water). It can be applied to existing irrigation-

drainage networks by collecting drainage water in special reservoirs for better 

management. 

2. Reuse system without mixing drainage water with irrigation water. In this case, 

drainage water is used for irrigating crops with sequentially increasing tolerance to 

salinity. The effluents of drainage water are minimized and then, finally disposed to 

evaporation ponds. A variation in this case, is to use alternatively pure irrigation water 

and drainage water, depending on the crop growth stage. This system can be combined 

only with open channel irrigation networks. 

Either technique, apart from saving fresh irrigation water, can contribute to the 

disposal problem of drainage water in areas where it is excessive, causing the rise of 

the water table and therefore, ventilation and salinity problems in the rootzone. 

Moreover, the use of drainage water for irrigation, results in the reduction of its volume. 

This minimizes the environmental risk of disposing a significant amount of agro-

chemicals in the downstream natural recipient. 

The difficulty in implementing drainage water for irrigation is its degraded quality, 

particularly its high salinity, derived from the leaching of the salts in the soil root zone. 

The complex processes associated with the accumulation and transport of salts in the 
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water-soil-crop system, is assessed through steady-state or transient-state, physically-

based models. The latter are significantly more efficient for simulating the physical 

processes, however a large amount of input data is required.  

What is to be found, should be focused on a practical methodology that will take into 

account both the environmental, and the technical-economic aspects for the 

implementation of the drainage water reuse method for irrigation, exploiting the existing 

expertise and installed equipment (e.g. irrigation and drainage networks), seeking 

thereby the lowest possible cost of construction and operation of an effective drainage 

water reuse system for the application area. The objective of this thesis is the creation 

of such a methodology, through the appropriate original theoretical tools, in combination 

with a sufficient base of experimental data, concerning both soil and water samples, 

collected in the study area and then, processed and analyzed in the laboratory. 

In particular, it is proposed: 

1). Determination of Crop Water Salinity Production (CWSP) equations from an agro-

hydrological, transient-state, physically-based model. Herein, these equations were 

derived with the use of simulation results from the internationally acclaimed, 

transient-state model, SWAP. The CWSP equations are the basis for the design and 

optimization of drainage water reuse systems for irrigation, whether they use mixing 

or not, because they directly link the production of every crop, mainly, with quality 

variables of the application water. 

2). An algorithm 0-1, setting the irrigation cycles with or without the use of drainage 

water with environmental criteria, related to restrictions, such as, for example, not 

exceed a maximum value of the salinity of the water applied, relative to the tolerance 

of the crop. For each crop are considered different importance weights in each 

irrigation cycle, depending on its water needs and the growth of the root system, 

which, as has been demonstrated experimentally, helps to increase plant tolerance to 

salinity. The weights are included in the algorithmôs objective function. Maximizing 

this function, i.e. the reusable volumes of drainage water, based on constraints, as 

mentioned above, it is the core of the operation of the algorithm 0-1. 

3). An economic optimization algorithm of drainage water reuse system by mixing 

with fresh water, which, including construction and operation costs of this system, 
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with decision variables the total volumes of irrigation and drainage water that can be 

used, aims at maximizing  the net present value (NPV), indicating whether the 

investment for such a system is profitable or not. 

The area of implementation of the above mentioned tools was the region of 

Agoulinitsa, an artificially drained lagoon in north-west Peloponnese (western Greece). 

It is a coastal area, lying mostly below sea level, located in the south of the outlet of 

Alpheus river. The irrigation network comprises three pumping stations in series: A1, 

A2, A3, which draw water from the main irrigation canal, coming from the diversion dam 

of Alpheus river, in the location Floka. The irrigation network is divided into as many 

zones as the pumping stations, covering 633 ha each, from a total of 1900 ha of the net 

irrigated area. 

 The key criterion for the selection of this region, was the problem of disposal of large 

quantities of drainage water in the Gulf of Kyparissia, a site with natural beauty and 

great potential for tourism development (adjacent to the famous Lagoon Kaiaphas). The 

quantities of water drained from the agricultural land, contaminate the coastal 

environment of the Gulf with agro-chemicals, such as nutrients and pesticides. The 

current discharge into the marine environment is not only environmentally detrimental 

but also economically, as drainage water is lifted mechanically by a pumping station 

nearby the sea, located approximately in the middle of the area. Moreover, the selection 

of the site was based on the potential savings of irrigation water, especially for the dry 

season (July-August), where almost the entire supply of the river Alpheus, which feeds 

the irrigation network, is diverted for irrigation purposes. The conjunctive use of 

drainage and fresh water could be an effective method of confronting with the disposal 

problem and reducing also the risk of water deficit throughout the dry season.  

The first step, before applying the proposed methodology, was the creation of an 

environmental database for the chosen area. This was dictated from the lack of 

previous investigation and the need to produce up to date input data for the models 

used. These data include historical information of the region, data from previous studies 

of the irrigation and drainage networks, as well as rainfall and meteorological data of the 

nearest stations of Pyrgos city from the Hellenic National Meteorological Service and 

the National Observatory of Athens.  
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Another memorable element of originality of this thesis is the production of a 

significant number of experimental results, using samples of water from drainage 

ditches and the main irrigation canal, as well as soil samples, from various points of 

interest in the area, both for the pre- and post-irrigation periods of the year 2010. These 

samples were analysed with the existing equipment of the Land Reclamation Works and 

Water Resources Management Laboratory of the School of Rural and Surveying 

Engineering of the N.T.U.A. In parallel, the areaôs drainage network was digitized in GIS 

environment and using the ArcGIS software, topographic and thematic maps were 

produced. These maps show the precise sampling spots identified in the field with GPS.  

Regarding the soils of the region from various parts of the whole irrigation zone of 

Agoulinitsa, using special laboratory equipment (pressure plate extractors and 

combined permeameter), their hydrodynamic properties (i.e. soil water retention curve 

and hydraulic conductivity), were determined for each soil sample. Because of the 

strong spatial variability, average curves of the hydrodynamic characteristics were 

obtained, corresponding to a representative soil type of the area, which is, according to 

van Genuchten, a loamy soil. 

As far as the results from the experimental procedure and treatment of water and soil 

samples, concerning their quality parameters (determined by the portable multi-

apparatus YSI Professional Plus and ion chromatography), the following was created:  

Thematic maps of drainage water salinity (TDS).  

Thematic maps of nitrate concentration in drainage water.  

Thematic maps of concentration of sodium in drainage water. 

Thematic maps of general suitability of drainage water for irrigation, covering the 

whole 1900 ha of the region, according to the most acclaimed guidelines.  

Thematic maps of soil salinity and concentration of chloride and sulfate ions in the 

soil.  

All the above mentioned maps are "twins", namely, the water and soil status of the 

region is shown, before and after the irrigation period (May-October). According to these 

maps, the following remarks can be made: 1. From the quality analysis of samples of 

drainage water and soil, it was shown that more burdened in terms of salinity and 

chlorides, are the north and the central zones (areas of A1 and A2 pumping stations, 
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respectively). Something that is also obvious in maps with indications of suitability or not 

of drainage water for irrigation use. Furthermore, the types of salts detected in the 

region, showed sea intrusion, especially near the coastline, where the main ditch. 2. 

The situation of drainage water from the point of view of salinity and alkalinity is better in 

post-irrigation period. This can be explained from the leaching caused by the irrigations 

preceeded. Nevertheless, nitrate concentrations are higher in post-irrigation period both 

in water and soil, due to the use of fertilizers in the area. 3. Salinity in the surface layer 

of the soil appears increased in the post-irrigation period, which is due to the irrigation 

practice in itself, even if the irrigation water used, proved that it meets the quality 

criteria. The situation improved in the pre- irrigation period, because of leaching from 

winter rainfalls. It is noteworthy that the average S.A.R. values in soil samples, were 

low, but not in drainage water, because it has previously leached soil. iv). There are 

considerable quantities of agro-chemicals that flow annually into the Gulf of Kyparissia. 

About 28 tons of nitrate and 4 tons of phosphate, mainly due to the intensive use of 

fertilizers in the region. 

Regarding the proposed drainage water reuse system in the region of Agoulinitsa, 

the key design criterion was to minimize the number and size of the necessary technical 

works, and therefore, the cost of these, combined with maximum use of the existing 

infrastructure of the irrigation and drainage networks in the area. The following tasks 

were performed: 

1. Taking advantage of all available, relevant data (determined experimentally soil 

hydrodynamic properties and initial soil salinity, cropsô and meteorological 

data), the CWSP equations for the prevailing crops in the region (cotton, maize 

and alfalfa), were exported via SWAP model. The CWSP equations connect 

the concentration of salts in the water applied for irrigation, expressed as 

specific electrical conductivity ECAW (dS/m), with the relative yield RY of each 

crop. The chosen dependent variable was RY because it is dimensionless, 

more practical for the methodology proposed and more easily understood.  

2. From the algorithm 0-1 it was shown that, the application water mixture 

(average salinity of drainage water of 5 and 7 dS/m as scenario one and 

scenario two, respectively and average salinity of fresh water of 0.5 dS/m, at a 
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mixing ratio of one to three), can be used in all irrigation cycles with minimum 

relative yield of 100%, only for cotton. On the contrary, for maize and alfalfa, 

irrigation cycles with drainage water in the mixture, especially of 7 dS/m, are 

limited to very few, for keeping a minimum relative yield of 100%. If the 

minimum relative yield threshold dropped to 90%, with drainage water of 5 

dS/m in the application water, the two crops could be irrigated in all cycles. 

However, with drainage water of 7 dS/m in the application water, except cotton, 

only alfalfa can be irrigated in all cycles for a 90% relative yield. On the 

contrary, the maize, from the 9th cycle and after, demonstrating the beneficial 

effect of the development of the root system in increasing tolerance to salinity, 

even for a very salt sensitive crop, such as maize. 

3. From the morphology and design of the local drainage network, it seems that 

the only area ensuring a low-cost and effective recycling system, is the one of 

the pumping station A3. Morever, from the water and soil samples quality 

analysis, it was apparent that this area was less burdened with agro-chemicals 

than those corresponding to the A1 and A2 pumping stations. 

4. The total water needs for cotton, per application and per irrigation zone, are 

about 255000 m3. For environmental reasons and for the preservation of the 

existing network equipment (e.g. sprinklers, pipes and motors), the mixing ratio 

of drainage water to application water, is not permitted to be greater than 1/3 of 

the total water needs of this crop, i.e. 85000 m3. Therefore, the net capacity of 

the proposed storage reservoir for drainage water is proposed to be 17000 m3 

(five days duration of application x 17000 = 85000 m3). The proposed reservoir 

will be fed by the southern branch of the main drainage ditch, which drains the 

area of the pumping station A3. The filling time of the reservoir was estimated 

in less than 24 hours based (for safety reasons) on the minimum daily flow, 

estimated from data concerning the existing pumping station for discharging 

drainage water into the sea, which was estimated as equal as 20000 m3 per 

day, per irrigation zone. From this reservoir, the collected drainage water will 

be pumped through a D500 PVC pipe, of a total length of 1.27 km, upstream in 

the main irrigation canal. The power of the pumping station and the diameter of 
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the feeding line, were chosen according to the daily supply of drainage water 

required, during the 18 hours of the networkôs daily operation (17000 m3 per 

day or 944 m3/h). The drainage water will be significantly diluted in the main 

irrigation canal after being mixed with fresh water from Alpheus river. Flowing 

at a distance of almost 2.0 km, it will end up to the pumping station A3 and 

applied for sprinkler irrigation. 

5. One of the advantages of drainage water reuse, according to literature, is that, 

due to the increased load of agro-chemicals, less fertilisation to the agricultural 

land is required. Thus, on the whole, the agro-chemical load is expected to be 

decreased in the application area. Besides, from the nitrate concentration map 

produced from the treatment of drainage water samples (Chapter 5 - 

experimental part of this thesis), it appears that the nitrate load in the drainage 

water sampling points for the irrigated area of the pumping station A3, is up to 

5 mg / L, i.e. the lowest ranking scale. 

6. In conclusion, the tangible environmental benefit from the proposed drainage 

water recycling system in the network of  Agoulinitsa, is the saving of 1.36 Ā 106 

m3 of clear water of the Alpheus river, which will help to protect the ecosystem 

downstream of the diversion dam. Note that the river flow almost diminishes 

during the summer months and especially, during July and August, because it 

is used entirely for irrigation. The environmental benefit of disposing less agro-

chemicals in the Gulf of Kyparissia, is equivalent, since 1.36 Ā 106 m3 less 

drainage water will be disposed (16 irrigation cycles x 85000 m3 ). 

7. Incorporating construction and operation costs of the proposed drainage water 

reuse system in the economic optimization algorithm, it was proved that this 

investment, combined with the cultivation of cotton, shows greater net present 

value (NRV) than the current situation (irrigation entirely with the water of the 

Alpheus river). Combined the investment of the proposed reuse system with 

the other crops (maize and alfalfa), turned out to be not attractive (NPV smaller 

than that of the current situation). The price of irrigation water must be over 

three times the current, which is unlikely to happen in the near future, to be 

advantageous to use drainage water for maize and alfalfa with diminishing 
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yields (95% for alfalfa and 90 % for maize). Therefore, the proposed drainage 

water reuse solution in the irrigation area of the pumping station A3, exclusively 

for the cultivation of cotton, except the big environmental benefit for the area of 

application, as mentioned above, it is directly economically advantageous for 

producers and users of the irrigation network. 
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1. ȺȽɆȷũɋũȼ 

ȷɜŰɘɛŮŰɤˊɑɕɞɜŰŬɠ ůɡɜŮɢɩɠ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŬɡɝŬɜɧɛŮɜɖɠ ɕɐŰɖůɖɠ ɔɘŬ ŬɟŭŮɡŰɘəɧ 

ɜŮɟɧ əŬɘ Űɖɠ ɛŮɑɤůɖɠ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɖ ŬɜɎɔəɖ ŮɝŮɨɟŮůɖɠ ɛɖ ůɡɛɓŬŰɘəɩɜ ŭɘŬɗŮůɑɛɤɜ ɜŮɟɞɨ. ɀɑŬ ŰɏŰɞɘŬ 

ˊŮɟɑˊŰɤůɖ ŬˊɞŰŮɚŮɑ əŬɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. ȼ 

ŰŮɢɜɘəɐ ŬɡŰɐ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɞ ˊŬɟŮɚɗɧɜ ɛŮ ŮˊɘŰɡɢɑŬ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ űŰɤɢɧ 

ɡŭŬŰɘəɧ ŭɡɜŬɛɘəɧ  ɐ ŬɜɘůɞəŬŰŬɜɞɛɐ ůŰɘɠ ɓɟɞɢɞˊŰɩůŮɘɠ (Rhoades et al. 1988). ȼ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ůˊɞɛɏɜɤɠ, ɛ ɞ́ɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ əŬɘ ɤɠ ɛɘŬ 

űɡůɘəɐ ŭɘŬŭɘəŬůɑŬ ůŰɘɠ ŮɚɚŮɘɛɛŬŰɘəɏɠ ůŮ ɜŮɟɧ ˊŮɟɘɞɢɏɠ, əŬɗɩɠ ɖ ɎɟŭŮɡůɖ ŮəŮɑ ɛŮ 

əŬɗŬɟɧ ɜŮɟɧ ŭŮɜ ŮˊŬɟəŮɑ ɔɘŬ ɜŬ əŬɚɨɣŮɘ Űɘɠ ŬɜɎɔəŮɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ (Willarson et al. 

1997). 

ɀŮ Űɞɜ ɧɟɞ çɜŮɟɧ ůŰɟɎɔɔɘůɖɠè ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Űɞ ɜŮɟɧ ˊɞɡ ŬˊɞɛɏɜŮɘ Ŭˊɧ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɖɠ ɎɟŭŮɡůɖɠ əŬɘ ŭŮɜ ŭŮůɛŮɨŮŰŬɘ Ŭˊɧ Űɖɜ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ Űɤɜ űɡŰɩɜ. ɆŰɖɜ 

ˊɟɎɝɖ, ɞ əŬɗŬɟɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ŬɡŰɞɨ əŬɘ ɖ ˊɟɞɏɚŮɡůɖ Űɞɡ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ 

ŮəŰɘɛɖɗɞɨɜ ɛŮ ŬəɟɑɓŮɘŬ, ɚɧɔɤ Űɤɜ ŬˊɤɚŮɘɩɜ Űɖɠ ɓŬɗɘɎɠ ŭɘɐɗɖůɖɠ əŬɘ Űɖɠ ŮɝɎŰɛɘůɖɠ 

ŬɚɚɎ əŬɘ Űɖɠ ŰɟɞűɞŭɧŰɖůɖɠ Űɤɜ ůŰɟŬɔɔɘůŰɘəɩɜ Ŭɔɤɔɩɜ Ŭˊɧ Űɞɜ ɡˊɧɔŮɘɞ ɡŭɟɞűɞɟɏŬ.  

ȼ ɡˊɞɓɎɗɛɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ 

ɞűŮɑɚŮŰŬɘ Ůɜ ˊɞɚɚɞɑɠ ůŰɖɜ ɏəˊɚɡůɖ Ŭɔɟɞɢɖɛɘəɩɜ Ŭˊɧ Űɞ ɔŮɤɟɔɘəɧ ɏŭŬűɞɠ. ɄŬɟɧɚŬ 

ŬɡŰɎ, ɖ ˊɞɘɧŰɖŰɎ Űɞɡ ŮɛűŬɜɑɕŮɘ ɛŮɔɎɚɖ ɢɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ, ŬəɧɛŬ əŬɘ ɛɏůŬ ůŰɖɜ ɑŭɘŬ 

ŬɟŭŮɡŰɘəɐ-ůŰɟŬɔɔɘůŰɘəɐ ɕɩɜɖ. ɀɏɢɟɘ ˊɟɧŰɘɜɞɠ, ɖ ɡɣɖɚɐ ŬɚŬŰɧŰɖŰŬ ŬˊɞŰŮɚɞɨůŮ Űɞ 

ɓŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ŬɡŰɞɨ əŬɘ Űɞ ɓɧɟɘɞ, Űɞ ɘɢɜɞůŰɞɘɢŮɑɞ ɡɣɖɚɞɨ 
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əɘɜŭɨɜɞɡ. ɋůŰɧůɞ əŬɘ ɎɚɚŬ ɘɢɜɞůŰɞɘɢŮɑŬ əŬɘ ŮɜɩůŮɘɠ ˊŬɟɞɡůɘɎɕɞɡɜ Űɞɝɘəɏɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ˊɟɞɓɚɐɛŬŰŬ ůŰɟɎɔɔɘůɖɠ (F.A.O. 1985).  

ũŮɜɘəɎ ɞɘ ůŰɟŬŰɖɔɘəɏɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ůŰɖɜ ɎɟŭŮɡůɖ, ŮɑɜŬɘ ˊɞɚɡɎɟɘɗɛŮɠ. ɄɏɟŬ Ŭˊɧ Űɖɜ ŬˊŮɡɗŮɑŬɠ ŮűŬɟɛɞɔɐ, 

ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ŬɜɎɛŮɘɝɖ ɛŮ Űɞ ɜŮɟɧ Űɖɠ Ŭˊɞɟɟɞɐɠ ˊɞɡ ŬˊɞŰŬɛɘŮɨŮŰŬɘ ůŮ 

ɚɘɛɜɞŭŮɝŬɛŮɜɏɠ ɐ űɟɎɔɛŬŰŬ, əŬɗɩɠ əŬɘ ɛŮ Űɘɠ Ůəɟɞɏɠ ɛɞɜɎŭɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ ɡɔɟɩɜ 

ŬˊɞɓɚɐŰɤɜ. Ƀ ɓŬůɘəɧɠ ůŰɧɢɞɠ ɤůŰɧůɞ, ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɖ ŬŮɘűɞɟɑŬ ůŰɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ ɛŮ ˊɟɧɜɞɘŬ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŰŬ ɧɟɘŬ Ŭɜɞɢɐɠ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ. ȾŬɜɧɜŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞŰŮɚŮɑ əŬɘ ɞ ˊŮɟɘɞɟɘůɛɧɠ Űɞɡ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ 

əɘɜŭɨɜɞɡ, ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ əŬŰɎɜŰɖ ɡŭŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ.  

1.1. ɀɞɟűɏɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ɆɨɛűɤɜŬ ɛŮ Űɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ,ɞɘ əŬɗɘŮɟɤɛɏɜŮɠ ɛɞɟűɏɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ŭɨɞ: i). űɡůɘəɐ əŬɘ ii). ŰŮɢɜɖŰɐ. ȼ ŰŮɢɜɖŰɐ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ˊɞɡ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ŮůəŮɛɛɏɜɖ ˊŬɟɏɛɓŬůɖ Űɞɡ Ŭɜɗɟɩˊɞɡ ˊɎɜɤ 

ůŰɞ ŭɘŬɗɏůɘɛɞ ɧɔəɞ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɢɤɟɑɕŮŰŬɘ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞ 

ɓŬɗɛɧ ɞɟɔɎɜɤůɖɠ əŬɘ ŰŮɢɜɞɔɜɤůɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ˊɞɡ 

ŮˊɘɚɏɔŮŰŬɘ, ůŮ ŭɨɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ: i). Űɖɜ Ůˊɑůɖɛɖ əŬɘ ii). Űɖɜ ŬɜŮˊɑůɖɛɖ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɞɘ ɛɞɟűɏɠ ŬɡŰɏɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ:   

1.1.1.ūɡůɘəɐ ȺˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ (Natural reuse) 

ȺɑɜŬɘ ɛɑŬ ɛɖ ŮɚŮɔɢɧɛŮɜɖ ˊɟŬəŰɘəɐ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ Űɞ ŭɑəŰɡɞ ůŰɟɎɔɔɘůɖɠ 

ůɡɜŭɏŮŰŬɘ ɛŮ űɡůɘəɎ ɡŭŬŰɞɟŮɨɛŬŰŬ ɐ ɚɑɛɜŮɠ, ŰŬ ɞˊɞɑŬ əŬŰɎɜŰɖ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɞɨɜ 

ŰɟɞűɞŭɧŰŮɠ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ.  

ɆŮ ɝɖɟɎ əɚɑɛŬŰŬ, ŰŬ ɡŭŬŰɞɟŮɨɛŬŰŬ ůŰŬɗŮɟɐɠ ɟɞɐɠ ɓɟɑůəɞɜŰŬɘ ůɡɜɐɗɤɠ ůŰŬ ɢŬɛɖɚɎ 

ɡɣɧɛŮŰɟŬ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ŰŬ ɡŭŬŰɞɟŮɨɛŬŰŬ ŬɡŰɎ ŬˊɞŰŮɚɞɨɜ, 

Űɧůɞ ŰɟɞűɞŭɧŰŮɠ ɜŮɟɞɨ, ɧůɞ əŬɘ ůɡɚɚŮəŰɐɟŮɠ ɜŮɟɞɨ  ůŰɟɎɔɔɘůɖɠ Ŭˊɧ ɧɚɖ Űɖɜ ŬɜɎɜŰɖ 

ɚŮəɎɜɖ. ȰɜŬ ŰɏŰɞɘɞ ˊŬɟɎŭŮɘɔɛŬ (Oster & Rhoades 1975) ŬˊɞŰŮɚŮɑ ɞ ˊɞŰŬɛɧɠ Colorado 

ůŰɘɠ ŭɡŰɘəɏɠ ȼ.Ʉ.ȷ., ˊɞɡ ɝŮəɘɜɎŮɘ Ŭˊɧ ŰŬ ȸɟŬɢɩŭɖ ȳɟɖ, Ŭˊɧ ŰŬ ɞˊɞɑŬ ŰɟɞűɞŭɞŰŮɑŰŬɘ ɛŮ 

Űɞ ɚɘɩůɘɛɞ Űɞɡ ɢɘɞɜɘɞɨ. ɆŰŬ ŬɜɎɜŰɖ ŰɛɐɛŬŰŬ Űɞɡ ˊɞŰŬɛɞɨ Űɞ ɜŮɟɧ ŮɑɜŬɘ ɎɟɘůŰɖɠ 

ˊɞɘɧŰɖŰŬɠ. ɆŰŬ əŬŰɎɜŰɖ ŰɛɐɛŬŰɎ Űɞɡ ŭɘŬůɢɑɕŮɘ ŬɚɚɞɡɓɘŬəɏɠ əɞɘɚɎŭŮɠ, ɧˊɞɡ ɞ 
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ɡŭɟɞűɧɟɞɠ ɞɟɑɕɞɜŰŬɠ ŰɟɞűɞŭɞŰŮɑ Űɖ ɟɞɐ Űɞɡ ˊɞŰŬɛɞɨ, ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɤɜ Űɞˊɘəɩɜ 

ɓɟɞɢɩɜ. ȯɚŬŰŬ ɝŮˊɚɏɜɞɜŰŬɘ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ ˊɟɞůŰɑɗŮɜŰŬɘ ůŰɞ ɜŮɟɧ Űɞɡ ˊɞŰŬɛɞɨ 

ŬɡɝɎɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ.  ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞɘ ŬɚɚɞɡɓɘŬəɏɠ əɞɘɚɎŭŮɠ ŮɑɜŬɘ 

ŬɟŭŮɡɧɛŮɜŮɠ ɛŮ ɜŮɟɧ ŮəŰɧɠ Űɞɡ ˊɞŰŬɛɞɨ, ŰɧŰŮ ŰŬ űɡŰɎ əŬŰŬɜŬɚɩɜɞɡɜ ɏɜŬ ɛɏɟɞɠ Űɞɡ 

ɜŮɟɞɨ əŬɘ ŬɡɝɎɜŮŰŬɘ ɖ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ɜŮɟɧ ˊɞɡ ˊŬɟŬɛɏɜŮɘ əŬɘ əŬŰŮɘůŭɨŮɘ 

ůŰɞɜ ɡŭɟɞűɧɟɞ ɞɟɑɕɞɜŰŬ ɔɘŬ ɜŬ ŰɟɞűɞŭɞŰɐůŮɘ ŰŮɚɘəɎ Űɞɜ ˊɞŰŬɛɧ.  ȷˊɧ Űɖ ůŰɘɔɛɐ ɧɛɤɠ 

ˊɞɡ ɖ Ŭɛɏůɤɠ əŬŰɎɜŰɖ əɞɘɚɎŭŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɜŮɟɧ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ Colorado, ůɖɛŬɑɜŮɘ 

ɧŰɘ ɢɟɖůɘɛɞˊɞɘŮɑ ɏɛɛŮůŬ əŬɘ Űɞ ɜŮɟɧ ˊɞɡ çůŰɟŬɔɔɑɕŮɘè Ŭˊɧ Űɖɜ ŬɜɎɜŰɖ ˊŮɟɘɞɢɐ. 

ȹɖɛɘɞɡɟɔŮɑŰŬɘ ɏŰůɘ ɏɜŬ ůɨůŰɖɛŬ űɡůɘəɐɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ əŬɘ ŬɜŬəɨəɚɤůɖɠ Űɞɡ 

ɜŮɟɞɨ, ɢɤɟɑɠ Ŭɜɗɟɩˊɘɜɖ ˊŬɟɏɛɓŬůɖ.  

1.1.2.Ⱥˊɑůɖɛɖ ȺˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ (Official reuse)                                      

ȺɑɜŬɘ ɖ ůɢŮŭɘŬůɛɏɜɖ ˊɟŬəŰɘəɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, 

ŮɜŰŬɔɛɏɜɖ ůɡɜɐɗɤɠ ůŮ ɏɜŬ ŮɡɟɨŰŮɟɞ ŭɘŬɢŮɘɟɘůŰɘəɧ ɛɞɜŰɏɚɞ (Willardson et al. 1997). ȼ 

Ůˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ŮűŬɟɛɧɕŮŰŬɘ əŮɜŰɟɘəɎ ůŮ ˊɞɚɚɏɠ ɢɩɟŮɠ (ȷɑɔɡˊŰɞɠ, 

ȼ.Ʉ.ȷ., ȽɜŭɑŬ), ɧˊɞɡ ɏɜŬɠ əɟŬŰɘəɧɠ űɞɟɏŬɠ ɏɢŮɘ ŬɜŬɚɎɓŮɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȼ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɤɠ ɏɜŬ ŭɘŬɢŮɘɟɘůŰɘəɧ ɛɞɜŰɏɚɞ, ŬˊŬɜŰɎŰŬɘ 

ůŮ ŰɟŮɘɠ ɓŬůɘəɏɠ ɛɞɟűɏɠ, ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɖ ůɡɜɏɢŮɘŬ. ȼ Ůˊɘɚɞɔɐ Űɞɡ 

ɛɞɜŰɏɚɞɡ ŭɘŬɢŮɑɟɘůɖɠ ŮɝŬɟŰɎŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɘɠ Ůɘŭɘəɏɠ ůɡɜɗɐəŮɠ əɎɗŮ ˊŮɟɘɞɢɐɠ, 

ɧˊɤɠ ɖ ˊɞɘɧŰɖŰŬ əŬɘ ɖ ́ ɞůɧŰɖŰŬ Űɞɡ ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, ɖ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, Űɞ ŬɟŭŮɡŰɘəɧ ůɨůŰɖɛŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ Űɞ əɚɑɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ: 

Ŭ. ȷɜɎɛŮɘɝɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɜŮɟɧ ɎɟŭŮɡůɖɠ 

ȼ ŬɜɎɛŮɘɝɖ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ ɛɘŬ ŮɜŬɚɚŬəŰɘəɐ ɚɨůɖ ɔɘŬ Űɖɜ 

Ŭɨɝɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ŭɘŬɗɏůɘɛɞɡ ɧɔəɞɡ ɜŮɟɞɨ, ɛŮ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ Űɞ əɚɎůɛŬ 

ŬɜɎɛŮɘɝɖɠ ŮɑɜŬɘ ŰɏŰɞɘɞ, ɩůŰŮ Űɞ ŰŮɚɘəɧ ˊɟɞɥɧɜ ɜŬ ɏɢŮɘ ŬˊɞŭŮəŰɎ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ȼ ŬɜɎɛŮɘɝɖ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŮ ŮˊɑˊŮŭɞ ŬɔɟɞŰŮɛŬɢɑɞɡ ɛŮ ŬɜɎɛŮɘɝɖ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɛŮ ɎɟŭŮɡůɖɠ ůŮ ɛɘəɟɏɠ ŭŮɝŬɛŮɜɏɠ, ŮɑŰŮ ůŮ əŮɜŰɟɘəɧ ŮˊɑˊŮŭɞ, ɧˊɞɡ Űɞ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ, Ŭűɞɨ ůɡɔəŮɜŰɟɤɗŮɑ ˊɟɩŰŬ ůŮ ŭŮɝŬɛŮɜɐ ŬˊɞɗɐəŮɡůɖɠ, ŬɜɡɣɩɜŮŰŬɘ ɛɏůɤ 

ɎɜŰɚɖůɖɠ ůŮ ŬɜɎɜŰɖ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ.  
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ɓ. ȯɛŮůɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɢɤɟɑɠ ŬɜɎɛŮɘɝɖ 

ȼ ŭɡɜŬŰɧŰɖŰŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ɎɟɟɖəŰŬ 

ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ˊɞɘɧŰɖŰɎ Űɞɡ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɢɖɛɘəɐ ŬɜɎɚɡůɖ Űɞɡ ɜŮɟɞɨ 

ůɨɛűɤɜŬ ɛŮ ŰŬ ŭɘŮɗɜɐ ˊɟɧŰɡˊŬ ŭŮɑɝŮɘ ɢŬɛɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ŬɚɎŰɤɜ əŬɘ Űɞɝɘəɩɜ 

ɘɧɜŰɤɜ, ŰɧŰŮ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ůŬɜ ɜŮɟɧ ɎɟŭŮɡůɖɠ ɡˊɞɓŬɗɛɘůɛɏɜɖɠ ˊɞɘɧŰɖŰŬɠ. 

ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɏŰůɘ ŬɡŰɞɨůɘɞ, ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ Űɖɜ ɎɟŭŮɡůɖ əŬɚɚɘŮɟɔŮɘɩɜ 

ɛŮ Ŭɜɞɢɐ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, ɢɤɟɑɠ ɜŬ ɡˊɎɟɢŮɘ əɑɜŭɡɜɞɠ ɕɖɛɘɎɠ ůŰɞ ɏŭŬűɞɠ əŬɘ ůŰɖɜ 

əŬɚɚɘɏɟɔŮɘŬ. ɄɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ, ɚɧɔɤ Űɖɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ, Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ɡˊɞɓŬɗɛɑɕŮŰŬɘ ůɡɜŮɢɩɠ ŬɜɎ əɨəɚɞ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, əŬɗɩɠ ɖ ˊɞůɧŰɖŰŬ Űɤɜ 

ŬɚɎŰɤɜ ɛɏɜŮɘ ůŰŬɗŮɟɐ ɐ ŬɡɝɎɜŮŰŬɘ (Ŭˊɧ ˊɟɞůɗɐəɖ ɚɘˊŬůɛɎŰɤɜ) əŬɘ ɞ ɧɔəɞɠ Űɞɡ 

ɓŬɗɛɘŬɑŬ ɛŮɘɩɜŮŰŬɘ. ɇŮɚɘəɎ, Űɞ ˊɞɚɨ ɡˊɞɓŬɗɛɘůɛɏɜɞ ɜŮɟɧ ˊɞɡ ŬˊɞɛɏɜŮɘ, ˊɟɏˊŮɘ ɜŬ 

ŬˊɞɛŬəɟɡɜɗŮɑ Ŭˊɧ Űɞ ůɨůŰɖɛŬ, ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ŬɜŮɝɏɚŮɔəŰɖ Ŭɨɝɖůɖ Űɤɜ 

ŬɚɎŰɤɜ ůŰɞ ɏŭŬűɞɠ əŬɘ ůŰɞ ɜŮɟɧ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ɚŮəɎɜŮɠ ŮɝɎŰɛɘůɖɠ ɔɘŬ 

Űɖɜ Ŭˊɧɟɟɘɣɖ Űɞɡ ɧɔəɞɡ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŭŮɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ (Tanji and 

Dahlgren 1990). ũɘŬ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ɟɡɗɛɞɨ ŮɝɎŰɛɘůɖɠ, ˊɞɚɚɏɠ űɞɟɏɠ ɞɘ ɚŮəɎɜŮɠ 

ŮɝɎŰɛɘůɖɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ əŬŰɎɚɚɖɚɖ ŭɘɎŰŬɝɖ, ɧˊɞɡ Űɞ ɜŮɟɧ ɣŮəɎɕŮŰŬɘ ɡˊɧ ˊɑŮůɖ ˊɎɜɤ 

Ŭˊɧ Űɖ ɚŮəɎɜɖ.  

ɔ. Ⱥə ˊŮɟɘŰɟɞˊɐɠ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ  

ȼ Ůə ˊŮɟɘŰɟɞˊɐɠ ŮűŬɟɛɞɔɐ ɎɟŭŮɡůɖɠ ɛŮ ɜŮɟɧ ɢŬɛɖɚɐɠ ï Ŭɡɝɖɛɏɜɖɠ ŬɚŬŰɧŰɖŰŬɠ ŮɑɜŬɘ 

ŭɡɜŬŰɐ, əŬɗɩɠ ɏɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ɖ ŰŮɚɘəɐ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɞ ɛɏůɞ ɧɟɞ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ůɡɜɞɚɘəɞɨ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ 

ˊŮɟɑɞŭɞ (Shalhevet 1994). ɆŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ 

əŬɗŬɟɞɨ ɜŮɟɞɨ (ŭŮɝŬɛŮɜɏɠ, űɟɎɔɛŬŰŬ), ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɜŬɚɚŬɔɐ Űɤɜ ŬɟŭŮɨůŮɤɜ ɛŮ 

ɜŮɟɧ Ŭɡɝɖɛɏɜɖɠ ŬɚŬŰɧŰɖŰŬɠ. ūɡŰɎ ŰŬ ɞˊɞɑŬ ůŮ əɎˊɞɘɞ ůŰɎŭɘɞ Űɖɠ ŬɜɎˊŰɡɝɐɠ Űɞɡɠ 

(ůɡɜɐɗɤɠ əŬŰɎ Űɞ Ŭɟɢɘəɧ), ŮɛűŬɜɑɕɞɡɜ ŮɡŬɘůɗɖůɑŬ ůŰɞ ɡűɎɚɛɡɟɞ ɜŮɟɧ, ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 

ŬɡŰɐ ŮűŬɟɛɧɕŮŰŬɘ ɎɟŭŮɡůɖ ɛɧɜɞ ɛŮ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ. ȷɟɔɧŰŮɟŬ, əŬŰɎ Űɖ 

ɓɚɎůŰɖůɖ əŬɘ Ůűɧůɞɜ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ Űɞ ɟɘɕɘəɧ ůɨůŰɖɛŬ, ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

əŬɘ ɜŮɟɧ Ŭɡɝɖɛɏɜɖɠ ŬɚŬŰɧŰɖŰŬɠ (Rhoades et al. 1989). Ⱥˊɘˊɚɏɞɜ, ůŰɞ Űɏɚɞɠ Űɖɠ 

ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ɎɟŭŮɡůɖ ɛŮ əŬɗŬɟɧ ɜŮɟɧ ɔɘŬ ɚɧɔɞɡɠ 

ɏəˊɚɡůɖɠ Űɤɜ ŬɚɎŰɤɜ Ŭˊɧ Űɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. 
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ũɘŬ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɓ əŬɘ ɔ, ůɡɜɘůŰɎŰŬɘ ɖ ɛŮŰŬűɞɟɎ əŬɘ ŭɘŬɜɞɛɐ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ, ɛɧɜɞ ɛɏůɤ ŭɘəŰɨɞɡ ŬɜɞɘəŰɩɜ Ŭɔɤɔɩɜ (Willardson et al. 1997). 

1.1.3.ȷɜŮˊɑůɖɛɖ  ȺˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ (Unofficial reuse) 

ȷɜŬűɏɟŮŰŬɘ ůŰɖɜ ŬɡɗŬɑɟŮŰɖ ˊɟŬəŰɘəɐ Űɤɜ ŬɔɟɞŰɩɜ ɜŬ Ůˊɘɚɏɔɞɡɜ Űɞ ˊɩɠ əŬɘ ˊɧŰŮ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɜŬ əŬɚɨɣɞɡɜ Űɘɠ ŬɜɎɔəŮɠ Űɞɡɠ ůŮ ɜŮɟɧ. ȼ 

ŬɜŮˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ŮűŬɟɛɧɕŮŰŬɘ ůɢŮŭɧɜ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ əŬɘ ŮɘŭɘəɎ ůŮ 

ˊŮɟɘɞɢɏɠ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞɡɠ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ. H ˊɟŬəŰɘəɐ ŬɡŰɐ ɓŬůɑɕŮŰŬɘ ůŰɖɜ 

ˊŬɟɎɜɞɛɖ ɎɜŰɚɖůɖ ɜŮɟɞɨ Ŭˊɧ ˊŬɟŬəŮɑɛŮɜɞ Ŭɔɤɔɧ ůŰɟɎɔɔɘůɖɠ (ŰɎűɟɞ), ɛŮ Űɖ ɢɟɐůɖ 

űɞɟɖŰɩɜ ŬɜŰɚɘɩɜ. ɋɠ ˊɟɞůɤɟɘɜɐ əŬɘ ůɖɛŮɘŬəɐ ɛɞɟűɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, 

əŬɗɑůŰŬŰŬɘ ůɢŮŭɧɜ ŬŭɨɜŬŰɞ ɜŬ ŮɚŮɔɢɗŮɑ ɤɠ ˊɟɞɠ Űɖɜ ɏəŰŬůɖ Űɖɠ. ɆŰɖɜ ȷɑɔɡˊŰɞ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ, ŮəŰɘɛɎŰŬɘ ɧŰɘ ɖ ŭɘˊɚɎůɘŬ Ŭˊɧ Űɖ ɜɧɛɘɛɖ ŮŰɐůɘŬ ˊŬɟŬɔɤɔɐ ɟɡɕɘɞɨ ɓŬůɑɕŮŰŬɘ 

ůŮ ŬɜŮˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (Ⱥ.P.I.Q. 1998).   

1.2.  ɇŮɢɜɘəɏɠ Ůˊɑůɖɛɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ɆŰɖɜ ˊŬɟɎɔɟŬűɞ ŬɡŰɐ ŬɜŬűɏɟɞɜŰŬɘ ŮɜŭŮɘəŰɘəɎ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ 

Ůˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. ɆŰɖɜ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ ɔɑɜŮŰŬɘ 

ŬɜɎɛŮɘɝɖ ɛŮ əŬɗŬɟɧ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ (TW.R. system), ůŰɖ ŭŮɨŰŮɟɖ, ɧɢɘ (I.F.D.M. 

system). 

1.2.1.Ⱥ́ ŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɖɠ ɎɛŮůɖɠ Ŭˊɞɟɟɞɐɠ (Tailwater Reuse ïTW.R.) 

ɇɞ ůɨůŰɖɛŬ TW.R. ŮűŬɟɛɧɕŮŰŬɘ ůɡɜɐɗɤɠ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŮˊɘűŬɜŮɘŬəɐɠ ɎɟŭŮɡůɖɠ 

ɛŮ ɚɤɟɑŭŮɠ ɔɘŬ ɜŬ ŬɡɝɐůŮɘ Űɞ ůɡɜŰŮɚŮůŰɐ Ŭˊɧŭɞůɖɠ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ əŬɘ ɜŬ 

ŬɜŰɘɛŮŰɤˊɘůŰŮɑ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŭɘɎɗŮůɖɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ əŬŰŬɚɐɔŮɘ ůŰɞ ůŰɟŬɔɔɘůŰɘəɧ 

ŭɑəŰɡɞ (Schwankl et al. 2007). ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Űɞ 

ɜŮɟɧ Űɖɠ ɎɛŮůɖɠ Ŭˊɞɟɟɞɐɠ ˊɞɡ ɟɏŮɘ ŮˊɘűŬɜŮɘŬəɎ ůŰɞɜ Ŭɔɟɧ əŬɘ ŭŮɜ ŭɘɖɗŮɑŰŬɘ ůŰɞ 

ɏŭŬűɞɠ əŬŰɎ Űɖ ŭɘŬŭɟɞɛɐ Űɞɡ ůŰɖɜ əŮəɚɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ, ˊɞɡ ɢɤɟɑɕŮɘ Űɖɜ ŬɜɎɜŰɖ 

ŭɘɩɟɡɔŬ ɛŮ Űɖɜ əŬŰɎɜŰɖ ŰɎűɟɞ, əŬŰŬɚɐɔŮɘ ůŮ ɛɘŬ ŭŮɝŬɛŮɜɐ ˊɟɞůɤɟɘɜɐɠ ŬˊɞɗɐəŮɡůɖɠ 

əŬɘ ɛɏůɤ ŬɜŰɚɘɞůŰŬůɑɞɡ, ŮˊɘůŰɟɏűŮɘ ůŰɞ ŭɑəŰɡɞ ɎɟŭŮɡůɖɠ (ɆɢɐɛŬ 1.1).  
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ΣΧΗΜΑ 1.1. ΣΥΣΤΗΜΑ ΕΠΑΝΑΧΡΗΣΙΜΟΠΟΙΗΣΗΣ ΤΗΣ ΑΜΕΣΗΣ ΑΠΟΡΡΟΗΣ. 

 

ũɘŬ Űɞɜ ɞɘəɞɜɞɛɞŰŮɢɜɘəɧ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ɡˊɞŭɞɛɩɜ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɡŰɞɨ (ŭŮɝŬɛŮɜɐ, ŬɜŰɚɘɞůŰɎůɘɞ əŬɘ Ŭɔɤɔɧɠ ɛŮŰŬűɞɟɎɠ), ɖ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ ŭɘŬɟəŮɑ ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɖɜ ɎɟŭŮɡůɖ: ȳůɞ ɜŮɟɧ ɎɛŮůɖɠ Ŭˊɞɟɟɞɐɠ ůɡɚɚɏɔŮŰŬɘ əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ɎɟŭŮɡůɖɠ, ŮɑŰŮ ŬɜŬəɡəɚɩɜŮŰŬɘ ůŰɞ ɑŭɘɞ ŬɔɟɞŰŮɛɎɢɘɞ, ŮɑŰŮ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɖɜ ɑŭɘŬ ɖɛɏɟŬ ɔɘŬ Űɖɜ ɎɟŭŮɡůɖ ɔŮɘŰɞɜɘəɞɨ ŬɔɟɞŰŮɛŬɢɑɞɡ. ȼ ŭŮɝŬɛŮɜɐ 

ůɡɚɚɞɔɐɠ ůɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ŭŮɝŬɛŮɜɐ (ˊŬɔɑŭŬ) ŬˊɧɗŮůɖɠ űŮɟŰɩɜ.  

ȰɜŬ ɛɏɟɞɠ Ŭˊɧ Űɞ ɜŮɟɧ ˊɞɡ ŬɜŬəɡəɚɩɜŮŰŬɘ, ŬˊɞŰŮɚŮɑ əŬɘ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, Űɞ ɞˊɞɑɞ 

ɏɢŮɘ ŭɘɖɗɖɗŮɑ ˊɟɞɖɔɞɡɛɏɜɤɠ ůŰɞ ɏŭŬűɞɠ, ɤůŰɧůɞ Űɞ ɜŮɟɧ Űɖɠ ɎɛŮůɖɠ Ŭˊɞɟɟɞɐɠ 

ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ˊɖɔɐ ŰɟɞűɞŭɞůɑŬɠ, ɞˊɧŰŮ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ˊɞɘɞŰɘəɎ 

ŮűɎɛɘɚɚɞ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ. ɆɖɛŮɘɤŰɏɞɜ ɧŰɘ ŭŮɜ ŬˊɞɗɖəŮɨŮŰŬɘ ɖ Ŭˊɞɟɟɞɐ Űɤɜ 

ɓɟɞɢɞˊŰɩůŮɤɜ, əŬɗɩɠ ŬɡŰɧ ɗŬ ŬɨɝŬɜŮ Űɖ ɢɤɟɖŰɘəɧŰɖŰŬ Űɖɠ ŭŮɝŬɛŮɜɐɠ. 

1.2.2.Ƀɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (I.F.D.M.) 

ɇɞ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ (Ƀ.Ɇ.ȹ.) Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ŮˊɑˊŮŭɞ 

ŬɔɟɞŰŮɛŬɢɑɞɡ  (Integrated on-Farm Drainage Management ï I.F.D.M. system), ŬɝɘɞˊɞɘŮɑ 

Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛŮ ůŰɧɢɞ Űɖɜ ɎɟŭŮɡůɖ əŬɚɚɘŮɟɔŮɘɩɜ ŬɚɚɎ əŬɘ Űɖ ɛŮɑɤůɖ Űɞɡ ɧɔəɞɡ 

ŬɡŰɞɨ, ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŬˊɞɓɚɖɗŮɑ (S.J.V.D.P. 1990, Cervinka et al. 2001, ũəɧŰůɖɠ əŬɘ 

ũɘŬəɞɡɛɎəɖɠ 2015). H Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ ůəɘŬɔɟŬűŮɑŰŬɘ 

ůɢɖɛŬŰɘəɎ ůŰɞ ɆɢɐɛŬ 1.2. ɆɨɛűɤɜŬ ɛŮ Űɞ Ƀ.Ɇ.ȹ., Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 
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ɔɘŬ Űɖ ŭɘŬŭɞɢɘəɐ ɎɟŭŮɡůɖ űɡŰɩɜ, ŭɏɜŰɟɤɜ əŬɘ ŬɚɧűɡŰɤɜ ɛŮ ŬɡɝŬɜɧɛŮɜɖ Ŭɜɞɢɐ ůŰɖɜ 

ŬɚŬŰɧŰɖŰŬ. ȾɎɗŮ űɞɟɎ ˊɞɡ Űɞ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ɞ ɧɔəɞɠ Űɞɡ 

ɛŮɘɩɜŮŰŬɘ əŬɘ ɖ ŬɚŬŰɧŰɖŰŬ ŬɡɝɎɜŮŰŬɘ. 

 

 

ΣΧΗΜΑ 1.2. ΑΡΧΗ ΛΕΙΤΟΥΡΓΙΑΣ ΤΟΥ Ο.Σ.Δ. (I.F.D.M.) TOY ΝΕΡΟΥ ΣΤΡΑΓΓΙΣΗΣ 
 

ɇɞ ˊɟɩŰɞ ůŰɎŭɘɞ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɑɜŮŰŬɘ ůŰɖ ɕɩɜɖ 1ɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɛŮ ŮɛɓŬŭɧɜ ȷ1. ɆŰɖ ɕɩɜɖ ŬɡŰɐ ŬɝɘɞˊɞɘŮɑŰŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ əɨɟɘŬ ɕɩɜɖ ɛŮ ŮɛɓŬŭɧɜ ȷ0, ɧˊɞɡ ɖ ɎɟŭŮɡůɖ ɔɑɜŮŰŬɘ ɛɧɜɞ ɛŮ 

ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ əŬɘ ɧˊɞɡ, əŬɚɚɘŮɟɔɞɨɜŰŬɘ űɡŰɎ ɧˊɤɠ ɞ ŬɟŬɓɧůɘŰɞɠ, ŮɡŬɑůɗɖŰŬ 

ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. ɆŰɖ ɕɩɜɖ 1ɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ əŬɚɚɘŮɟɔɞɨɜŰŬɘ űɡŰɎ ɛŮ Ŭɜɞɢɐ 

ůŰɖɜ ŬɚŬŰɧŰɖŰŬ ɧˊɤɠ ɓŬɛɓɎəɘ, ůɧɟɔɞ ɐ ůŰɎɟɘ. ɆŰɖ 2ɖ ɕɩɜɖ  ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (ɛŮ 

ŮɛɓŬŭɧɜ ȷ2) ŮűŬɟɛɧɕŮŰŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɖ ɕɩɜɖ 1. Ƀɘ əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ Ůŭɩ, ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ŮɝŬɘɟŮŰɘəɐ Ŭɜɞɢɐ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. 

Ⱦɡɟɑɤɠ ŬɜŬˊŰɨůůɞɜŰŬɘ əɎˊɞɘŮɠ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŬɚɚɎ əŬɘ ɢɞɟŰɞŭɞŰɘəɎ űɡŰɎ, ŰŬ 

ɞˊɞɑŬ ɏɢɞɡɜ əŬɘ Ůɛˊɞɟɘəɐ ŬɝɑŬ. Ⱥˊɑůɖɠ, ɛˊɞɟŮɑ ɜŬ əŬɚɚɘŮɟɔɖɗɞɨɜ əŬɘ űɡŰɎ Űɖɠ ɕɩɜɖɠ 1, 

ɡˊɞɚɞɔɑɕɞɜŰŬɠ ɤůŰɧůɞ ůŮ ɛɘəɟɧŰŮɟŮɠ ŬˊɞŭɧůŮɘɠ, ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ ɜŮɟɞɨ Ŭɡɝɖɛɏɜɖɠ 

ŬɚŬŰɧŰɖŰŬɠ. ȼ 3ɖ ɕɩɜɖ  (ɛŮ ŮɛɓŬŭɧɜ ȷ3), ˊŮɟɘɚŬɛɓɎɜŮɘ əɡɟɑɤɠ ŬɚɧűɡŰŬ, ŰŬ ɞˊɞɑŬ 

ŮɛűŬɜɑɕɞɡɜ Ŭɜɞɢɐ ůŮ ɜŮɟɧ ŬɚŬŰɧŰɖŰŬɠ, ɡɣɖɚɧŰŮɟɖɠ Ŭəɧɛɖ əŬɘ Űɤɜ 15 dS m-1. Ƀɘ 

ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ɜŮɟɧ ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ (ɕɩɜŮɠ 2 əŬɘ 3), ůɡɜɘůŰɎŰŬɘ ɜŬ 

ˊŮɟɘəɚŮɑɞɜŰŬɘ Ŭˊɧ ɛɘŬ ɔɟŬɛɛɐ ŭɏɜŰɟɤɜ, ůɡɜɐɗɤɠ ŮɡəŬɚɨˊŰɞɡɠ. ɇŬ ŭɏɜŰɟŬ ŬɡŰɎ ɏɢɞɡɜ 
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Űɖɜ ɘŭɘɧŰɖŰŬ ɜŬ Ŭˊɞɟɟɞűɞɨɜ ɡɣɖɚɏɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ, ɏɢɞɡɜ ɛŮɔɎɚɖ Ŭɜɞɢɐ ůŰɖɜ 

ŬɚŬŰɧŰɖŰŬ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ ŰɞˊɘəɎ, ɛɘŬ ˊŰɩůɖ ůŰɞ ɡŭɟɞűɧɟɞ ɞɟɑɕɞɜŰŬ. 

ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɏŰůɘ ɤɠ ɏɜŬ űɡůɘəɧ ɧɟɘɞ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ ŬɜɎɜŰɖ ˊŮɟɘɞɢɐɠ. 

Ƀ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ˊŮɟɘůůŮɨŮɘ, ŬˊɞɛŬəɟɨɜŮŰŬɘ ůŮ ɚŮəɎɜɖ (ɐ ɚŮəɎɜŮɠ) ŮɝɎŰɛɘůɖɠ. 

ȼ ɚŮəɎɜɖ ŬɡŰɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ɞɟɘɞɗŮŰɖɛɏɜɖ ŭŮɝŬɛŮɜɐ, əŬɚɡˊŰɧɛŮɜɖ Ŭˊɧ əɎˊɞɘɞ 

ˊɞɚɡɛŮɟɏɠ ˊɚŬůŰɘəɧ, ɧˊɞɡ Űɞ Ŭɚɛɡɟɧ ɜŮɟɧ ŬˊɞɗɖəŮɨŮŰŬɘ ɛɏɢɟɘ ɜŬ ŮɝŬŰɛɘůŰŮɑ. ɇŬ ɎɚŬŰŬ 

ˊɞɡ ˊŬɟŬɛɏɜɞɡɜ ůŮ əɟɡůŰŬɚɚɘəɐ ɛɞɟűɐ, ůɡɚɚɏɔɞɜŰŬɘ ůŮ ŬůűŬɚɐ əŬɘ Ŭˊɞɛɞɜɤɛɏɜɞ 

Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ, əŬŰɎɚɚɖɚɞ ɢɩɟɞ. ɈˊɎɟɢŮɘ űɡůɘəɎ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮəɛŮŰɎɚɚŮɡůɖɠ 

Űɤɜ ŬɚɎŰɤɜ Ŭˊɧ ŮŰŬɘɟŮɑŮɠ ɢɖɛɘəɩɜ, ˊɞɡ ŮɜŭɘŬűɏɟɞɜŰŬɘ ɜŬ  ŮˊŮɝŮɟɔŬůŰɞɨɜ əŬɘ ɜŬ 

Ŭɝɘɞˊɞɘɐůɞɡɜ ŰŬ əŬŰɎɚɞɘˊŬ Ŭˊɧ Űɘɠ ɚŮəɎɜŮɠ ŮɝɎŰɛɘůɖɠ (C.S.W.R.C.B. 2004, Wichelns 

2005). Ƀ ɧɔəɞɠ ɜŮɟɞɨ ˊɞɡ ŰɟɞűɞŭɞŰŮɑ ɖɛŮɟɖůɑɤɠ Űɖ ɚŮəɎɜɖ ŮɝɎŰɛɘůɖɠ, ŮɑɜŬɘ ůɡɜɐɗɤɠ 

ɑůɞɠ ɛŮ Űɞɜ ɧɔəɞ ˊɞɡ ŮɝŬŰɛɑɕŮŰŬɘ ŮɜŰɧɠ 24 ɤɟɩɜ, ɩůŰŮ ɜŬ ɛɖɜ ůɢɖɛŬŰɑɕŮŰŬɘ ɚɑɛɜɖ ˊɞɡ 

ˊɟɞůŮɚəɨŮɘ ŰŬ ˊɞɡɚɘɎ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ ɜŮɟɧ ˊŮɟɘɏɢŮɘ ŰɞɝɘəɎ 

ɘɢɜɞůŰɞɘɢŮɑŬ, ˊɞɡ ɗŬ ŭɖɚɖŰɖɟɑŬɕŬɜ Űɖɜ ˊŬɜɑŭŬ. ɆŮ ŭɘŬűɞɟŮŰɘəɐ ˊŮɟɑˊŰɤůɖ, ɛˊɞɟŮɑ ɜŬ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɘŬ əŬɜɞɜɘəɐ ɚɑɛɜɖ ŮɝɎŰɛɘůɖɠ.  

1.3. ɄŬɟŬŭŮɑɔɛŬŰŬ ŮűŬɟɛɞɔɐɠ Űɖɠ ɛŮɗɧŭɞɡ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ́Ŭɔəɞůɛɑɤɠ 

Ƀɟɘůɛɏɜɞɘ ŮɟŮɡɜɖŰɏɠ (Bouarfa et al. 2003, Minhas et al. 2006), ɏɢɞɡɜ ˊŮɟɘɔɟɎɣŮɘ Űɘɠ 

Ůɘŭɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ůɡɜŬɜŰɩɜŰŬɘ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ, ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 

ŮűŬɟɛɞɔɐ Űɖɠ ŰŮɢɜɘəɐɠ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ:  

1. ɇɞ ŭɑəŰɡɞ ɎɟŭŮɡůɖɠ ɜŬ ŮɑɜŬɘ ůŮ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ, ŬəɧɛŬ əŬɘ əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ 

Űɖɠ ɗɎɚŬůůŬɠ. 

2. ɇɞ ŮˊɑˊŮŭɞ Űɖɠ ɡˊɧɔŮɘŬ ůŰɎɗɛɖɠ ɜŬ ŮɑɜŬɘ ɟɖɢɧ, ˊɟɎɔɛŬ ˊɞɡ ɞŭɖɔŮɑ ůŮ ɢŬɛɖɚɧ 

əɧůŰɞɠ ɎɜŰɚɖůɖɠ. 

3. ȸŬɗɘɏɠ ŰɎűɟɞɘ ůŰɟɎɔɔɘůɖɠ əŬɘ űɡůɘəɎ ˊɞŰɎɛɘŬ ɜŬ ɓɞɖɗɞɨɜ ůŰɞɜ ɏɚŮɔɢɞ Űɖɠ ɡˊɧɔŮɘŬɠ 

ůŰɎɗɛɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ɡˊɧɔŮɘŬ ůŰɎɗɛɖ ˊɟɏˊŮɘ ɜŬ ŬəɞɚɞɡɗŮɑ Űɞ ŰɞˊɞɔɟŬűɘəɧ 

ŬɜɎɔɚɡűɞ əŬɘ ɜŬ ɏɢŮɘ ɛɘəɟɏɠ əɚɑůŮɘɠ (ɤɠ 0.15%). ȰŰůɘ ɛˊɞɟŮɑ ɖ ɞɟɘɕɧɜŰɘŬ əɑɜɖůɖ Űɞɡ 

ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ɜŬ ɛɖ ɚɖűɗŮɑ ɡˊɧɣɖ əŬɘ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɡˊɧɔŮɘŬɠ ůŰɎɗɛɖɠ ɜŬ 

ɗŮɤɟɖɗŮɑ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ůɡɜɗɖəɩɜ űɧɟŰɘůɖɠ ï ŬˊɞűɧɟŰɘůɖɠ Űɞɡ ɡŭɟɞűɞɟɏŬ 

(ɘůɞɕɨɔɘɞ). 
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4. ȼ ˊŮɟɘɞɢɐ ɜŬ ɓɟɑůəŮŰŬɘ ůŰɖ ɕɩɜɖ Űɤɜ ɛɞɡůɩɜɤɜ, ˊɞɡ ůɖɛŬɑɜŮɘ ɛŮɔɎɚŬ ɨɣɖ 

ɓɟɞɢɧˊŰɤůɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘəɟɞɨ ɢɟɧɜɞɡ. ȷɡŰɧ ŮɑɜŬɘ ɢɟɐůɘɛɞ ɩůŰŮ ŬɡŰɐ Űɖɜ 

ˊŮɟɑɞŭɞ ɜŬ Ůəˊɚɡɗɞɨɜ Ŭˊɧ Űɞ ɏŭŬűɞɠ ŰŬ ɎɚŬŰŬ ˊɞɡ ɏɢɞɡɜ ůɡůůɤɟŮɡŰŮɑ Ŭˊɧ Űɘɠ 

ŬɟŭŮɨůŮɘɠ. 

ɇŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ůɡůŰɐɛŬŰŬ ŮˊŬɜŬɢɟɖ-

ůɘɛɞˊɞɑɖůɖɠ Ŭˊɧ ˊŮɟɘɞɢɏɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ. ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ŮűŬɟɛɧɕɞɜŰŬɘ ůŮ 

ɢɩɟŮɠ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ əɚɘɛŬŰɘəɏɠ ŬɚɚɎ əŬɘ ŰŮɢɜɞɚɞɔɘəɞ-ɞɘəɞɜɞɛɘəɏɠ ůɡɜɗɐəŮɠ. 

1.3.1.ȷɑɔɡˊŰɞɠ 

ȼ ůɡɜɞɚɘəɐ əŬɚɚɘŮɟɔɞɨɛŮɜɖ ɏəŰŬůɖ Űɖɠ ȷɘɔɨˊŰɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŮ 3.3Ā106 ha, ɧˊɞɡ 

ůɢŮŭɧɜ Űɞ ůɨɜɞɚɧ Űɞɡɠ ŮɑɜŬɘ ŬɟŭŮɡɧɛŮɜɞ. ɀŮ Űɖɜ ŬˊɞɡůɑŬ ŮˊŬɟəɞɨɠ ŮɜŮɟɔɞɨ 

ɓɟɞɢɧˊŰɤůɖɠ, ɞɘ ɡŭŬŰɘəɞɑ ˊɧɟɞɘ Űɖɠ ɢɩɟŬɠ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɞ ɡŭŬŰɘəɧ ŭɡɜŬɛɘəɧ Űɞɡ 

ɁŮɑɚɞɡ, ůŰŬ ɡˊɧɔŮɘŬ ɜŮɟɎ əŬɘ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ.  ɇɞ 1959, ɛŮŰɎ Űɖ ůɡɛűɤɜɑŬ ɛŮ Űɞ 

ɆɞɡŭɎɜ, 55.5 109 m3 ɜŮɟɞɨ Ŭˊɧ Űɞ ɁŮɑɚɞ əŬŰŬɚɐɔɞɡɜ ůŰɖɜ ȷɑɔɡˊŰɞ əɎɗŮ ɢɟɧɜɞ əŬɘ ůŮ 

ŬɡŰɎ ɏɟɢɞɜŰŬɘ ɜŬ ˊɟɞůŰŮɗɞɨɜ ˊŮɟɑˊɞɡ  ɎɚɚŬ 5.6Ā109 m3 ɛŮ 6.3Ā109 m3 ɡˊɧɔŮɘɤɜ ɜŮɟɩɜ. 

ɇɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ŬˊɞŰŮɚŮɑ Űɞ 85% ˊŮɟɑˊɞɡ Űɤɜ ůɡɜɞɚɘəɩɜ ŬɜŬɔəɩɜ Űɖɠ ɢɩɟŬɠ əŬɘ Űɞ 

ɈˊɞɡɟɔŮɑɞ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ əŬɘ ȯɟŭŮɡůɖɠ (M.W.R.I.), ɡˊɞɚɞɔɑɕŮɘ ɧŰɘ Űɞ 2025 ɞɘ 

ůɡɜɞɚɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ɗŬ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 61.5Ā 109 m3 (Ⱥ.P.I.Q. 

1998). 

ɇɖ ŭŮəŬŮŰɑŬ Űɞɡ ó80 ɖ ˊɞɚɘŰɘəɐ ˊɞɡ ŬˊɞűŬůɑůɗɖəŮ ɩůŰŮ ɜŬ ɛŮɘɤɗŮɑ Űɞ ɏɚɚŮɘɛɛŬ 

ɛŮŰŬɝɨ ˊɟɞůűɞɟɎɠ əŬɘ ɕɐŰɖůɖɠ, ɐŰŬɜ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

(Gawad et al. 1991). Ƀ ɚɧɔɞɠ ɔɘô ŬɡŰɐ Űɖɜ ŬˊɧűŬůɖ ɐŰŬɜ ɧŰɘ ɖ ˊɟŬəŰɘəɐ ŬɡŰɐ ŬˊɞŰŮɚŮɑ 

Űɖɜ ˊɘɞ ɎɛŮůɖ əŬɘ ɞɘəɞɜɞɛɘəɎ ŮɚəɡůŰɘəɐ ɚɨůɖ, ɩůŰŮ ɜŬ  ɓɟŮɗŮɑ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ɔɘŬ ɜŬ 

əŬɚɡűɗɞɨɜ ɞɘ ŬɜɎɔəŮɠ Űɖɠ ɔŮɤɟɔɑŬɠ. ȺɜŭŮɘəŰɘəɎ, Űɖɜ ˊŮɟɑɞŭɞ 1996-1997 ɞ ɧɔəɞɠ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ˊɞɡ ŬɜŰɚɐɗɖəŮ ɐŰŬɜ 4.4Ā 109 m3 ɛŮ ɛɏůɖ ŬɚŬŰɧŰɖŰŬ 1.8 dS m-1. 

ɇɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ˊɞɡ ŭɘɞɢŮŰŮɨŰɖəŮ ůŰɖ 

ɀŮůɧɔŮɘɞ əŬɘ ůŮ ˊŬɟɎəŰɘŮɠ ɚɑɛɜŮɠ ɐŰŬɜ 12.4 Ā109 m3 ɛŮ ɛɏůɖ ŬɚŬŰɧŰɖŰŬ 4.2 dS m-1. ɇɞ 

M.W.R.I. ɏɢŮɘ ŭŮůɛŮɨůŮɘ ɎɚɚŬ  4.0Ā 109 m3 ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ 

ůŰŬ ɜɏŬ ŮɔɔŮɘɞɓŮɚŰɘɤŰɘəɎ ɏɟɔŬ Űɤɜ ˊŮɟɘɞɢɩɜ El Salam, Umoum əŬɘ  Kalapsho. ɀŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ, ˊŮɟɑˊɞɡ 8.5Ā109 m3 ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ȷɑɔɡˊŰɞ ŮˊɑůɖɛŬ, Ůɜɩ ɖ 

ŬɜŮˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ɡˊɞɚɞɔɑɕŮŰŬɘ  ɛŮŰŬɝɨ 2.8Ā 109 m3 əŬɘ 4.0Ā 109 m3 Űɞ 
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ɢɟɧɜɞ. ȼ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ŮɑɜŬɘ əŮɜŰɟɘəɎ ůŰɞɢŮɡɛɏɜɖ ůŰɖɜ ɎɜŰɚɖůɖ Űɞɡ ɜŮɟɞɨ Ŭˊɧ 

Űɞɡɠ əɨɟɘɞɡɠ ůɡɚɚŮəŰɐɟŮɠ ůŰɟɎɔɔɘůɖɠ əŬɘ ŮˊɘůŰɟɞűɐ ŬɡŰɞɨ ˊɑůɤ ůŰŬ ŬɟŭŮɡŰɘəɎ 

əŬɜɎɚɘŬ. ɇɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑ ɏɜŬ ɝŮɢɤɟɘůŰɧ, ŭŮɜŭɟɘŰɘəɞɨ Űɨˊɞɡ ůɨůŰɖɛŬ 

əŬɜŬɚɘɩɜ, Űɞ ɞˊɞɑɞ ůɡɚɚɏɔŮɘ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ, ŬˊɩɚŮɘŮɠ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ŬɚɚɎ əŬɘ 

ɚɨɛŬŰŬ Ŭˊɧ ˊŬɟŬˊɞŰɎɛɘɞɡɠ ɞɘəɘůɛɞɨɠ Űɞɡ ɁŮɑɚɞɡ. Ƀ ůɢŮŭɘŬůɛɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɓŬůɑůŰɖəŮ ůŮ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ɛɞɜŰɏɚɞ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ 

(Gawad and Smit 1991). ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ŭɘŬəɟɘŰɞˊɞɘŮɑ ůŮ ɡˊɞˊŮɟɘɞɢɏɠ Űɞ ŬɟŭŮɡŰɘəɧ 

ŭɑəŰɡɞ, ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ɓŬůɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ əŬɘ ˊɟɞůɞɛɞɘɩɜŮɘ, ŬɜɎɛŮůŬ ůŰŬ ɎɚɚŬ, Űɞɜ 

ɧɔəɞ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, Űɖɜ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ 

əŬɘ Űɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ.   

ȼ Ůˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ ȷɑɔɡˊŰɞ ŭŮɜ ɏɢŮɘ 

ˊɟɞəŬɚɏůŮɘ ɘŭɘŬɑŰŮɟɖ Ŭɨɝɖůɖ ůŰɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ.  

Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɞűŮɑɚŮŰŬɘ ɖ ŭɘŬŰɐɟɖůɖ Ůɜɧɠ ɓɘɩůɘɛɞɡ ůɡůŰɐɛŬŰɞɠ, ŮɑɜŬɘ 

ɧŰɘ Űɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ əŬŰŬɚŬɛɓɎɜŮɘ Űɞ 90% Űɖɠ ŬɟŭŮɡɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ɧŰɘ Űɞ 

ɜŮɟɧ ŮűŬɟɛɞɔɐɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎɛŮɘɝɖ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ ɎɟŭŮɡůɖɠ, 

ɏɢŮɘ ŰŮɚɘəɎ ɢŬɛɖɚɐ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ. ȼ ŬɚŬŰɧŰɖŰŬ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ 

ɛŮɘɩɜŮŰŬɘ Ŭˊɧ Űɞ ɁɧŰɞ ˊɟɞɠ Űɞ ȸɞɟɟɎ, ˊɞɡ ŮɑɜŬɘ əŬɘ ɖ ɔŮɜɘəɐ əŬŰŮɨɗɡɜůɖ Űɖɜ ɟɞɐɠ. .     

1.3.2.ȽɜŭɑŬ (ȺˊŬɟɢɑŬ Haryana) 

ɆŰɖ ɓɞɟŮɘɞŭɡŰɘəɐ ȽɜŭɑŬ ůɡɜŬɜŰɩɜŰŬɘ ɞɘ ŭɨɞ ɛŮɔɎɚŮɠ əɞɘɚɎŭŮɠ Űɞɡ Ƚɜŭɞɨ əŬɘ Űɞɡ ũɎɔɔɖ 

ˊɞŰŬɛɞɨ, ˊɞɡ Ŭɜɐəɞɡɜ ŭɘɞɘəɖŰɘəɎ ůŰɘɠ ŮˊŬɟɢɑŮɠ  Punjab, Haryana əŬɘ Rajasthan. 

ɄŬɟɧɚɞ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ˊŮɟɘɞɢɏɠ ɛŮ ɏɚɚŮɘɛɛŬ ɜŮɟɞɨ, ɖ əŬŰŬůəŮɡɐ ŮˊɘűŬɜŮɘŬəɞɨ 

ŭɘəŰɨɞɡ ɎɟŭŮɡůɖɠ ŮɚɎŰŰɤůŮ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞ əŮɜɧ ɛŮŰŬɝɨ ˊɟɞůűɞɟɎɠ əŬɘ ɕɐŰɖůɖɠ. 

ȺˊŮɘŭɐ Űɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ ŬɜŬˊŰɨɢɗɖəŮ ɢɤɟɑɠ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ əŬŰŬůəŮɡɐ 

ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ, ˊŬɟɞɡůɘɎůŰɖəŬɜ ˊɟɞɓɚɐɛŬŰŬ ůɡɔəɏɜŰɟɤůɖɠ ŬɚɎŰɤɜ ůŰɖɜ 

ŮŭŬűɘəɐ ɕɩɜɖ əŬɘ Ŭɜɧŭɞɡ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ. ȼ ŬɚŬŰɧŰɖŰŬ ɏɢŮɘ ɐŭɖ ŮˊɖɟŮɎůŮɘ 

ɏəŰŬůɖ 1.106 ha  əŬɘ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮˊŮəŰŬɗŮɑ ůŮ 3.106 ha ŰŬ ŮˊɧɛŮɜŬ 20 ɛŮ 30 ɢɟɧɜɘŬ 

(F.A.O. 2002). ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ,  əŬŰŬůəŮɡɎůŰɖəŮ ůŰɟŬɔɔɘůŰɘəɧ ŮˊɘűŬɜŮɘŬəɧ ŭɑəŰɡɞ 

ŰɎűɟɤɜ, ˊŬɟɎɚɚɖɚŬ ɛŮ ůɨůŰɖɛŬ Ůɚɏɔɢɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ. ɆŮ 

ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ ŭɘɎɗŮůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ůŮ űɡůɘəɧ 

ŬˊɞŭɏəŰɖ, əŬŰŬůəŮɡɎůŰɖəŬɜ ŬɜŰɚɘɞůŰɎůɘŬ ˊɞɡ Űɞ ŮˊŬɜŬűɏɟɞɡɜ ůŰŬ ŬɟŭŮɡŰɘəɎ əŬɜɎɚɘŬ. 
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Ⱥˊɘˊɚɏɞɜ, ɏɜŬ ůɨůŰɖɛŬ ůŰɟɎɔɔɘůɖɠ ɛŮ ˊɖɔɎŭɘŬ ŬɜŬˊŰɨɢɗɖəŮ Ůɡɟɏɤɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ 

ŬɡŰɏɠ. ȼ ˊɡəɜɧŰɖŰŬ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ əŬɗɞɟɑůŰɖəŮ Ŭˊɧ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ 

ɜŮɟɞɨ əŬɘ Űɞɡ űɞɟŰɑɞɡ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ. ɄŬɟɧɚŬ ŬɡŰɎ, ˊɟɞɓɚɐɛŬŰŬ ɧˊɤɠ ŬɡŰɎ 

Űɖɠ Ŭɜɧŭɞɡ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ əŬɘ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ, ŭŮɜ 

ŬɜŰɘɛŮŰɤˊɑůŰɖəŬɜ ŮˊŬɟəɩɠ. ȼ ŮɜŰŬŰɘəɞˊɞɑɖůɖ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɤɜ Ůəɟɞɩɜ 

ůŰɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ, ˊɞɡ ŮɑɜŬɘ ɜŮɟɧ ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ, ŬˊɞŰɏɚŮůŮ Űɖ ɛɧɜɖ ɚɨůɖ, 

əŬɗɩɠ ŬɡŰɐ ůɡɛɓɎɚɚŮɘ ůŰɖ ɛŮɑɤůɖ Űɞɡ ŮɚɚŮɑɛɛŬŰɞɠ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ŬɚɚɎ əŬɘ 

ŬɜŰɘɛŮŰɤˊɑɕŮɘ ŰŬɡŰɧɢɟɞɜŬ, Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŭɘɎɗŮůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ. 

ȷəɧɛɖ, ŮűŬɟɛɧɕŮŰŬɘ, ɧˊɞɡ ŬɡŰɧ ŮɑɜŬɘ ŮűɘəŰɧ, ˊŮɟɘɞŭɘəɐ ŮɜŬɚɚŬɔɐ ŬɟŭŮɡŰɘəɞɨ ɛŮ 

ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ, ɛɘŬɠ əŬɘ Űɞ ˊɟɩŰɞ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɔɘŬ ŮɚɎɢɘůŰŮɠ ɩɟŮɠ Űɖɜ ŮɓŭɞɛɎŭŬ. 

ȼ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ɝŮəɘɜɎ Űɞ ɢŮɘɛɩɜŬ, əŬɗɩɠ ɖ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ŮɑɜŬɘ ɢŬɛɖɚɐ əŬɘ 

Űɞ ɏŭŬűɞɠ ɏɢŮɘ ɝŮˊɚɡɗŮɑ Ŭˊɧ ŰŬ ɎɚŬŰŬ Űɖɜ ˊŮɟɑɞŭɞ Űɤɜ ɛɞɡůɩɜɤɜ. ȳŰŬɜ űŰɎɜŮɘ Űɞ 

əŬɚɞəŬɑɟɘ, ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ŮɑɜŬɘ ɛŮɜ Ŭɡɝɖɛɏɜɖ, ŬɚɚɎ ŰŬ űɡŰɎ ŮɑɜŬɘ 

ŬɜŮˊŰɡɔɛɏɜŬ ɛŮ ɘůɢɡɟɧ ɟɘɕɘəɧ ůɨůŰɖɛŬ əŬɘ ɤɠ Ůə ŰɞɨŰoɡ, ɏɢɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ Ŭɜɞɢɏɠ. 

Ⱥɜ ůɡɜŮɢŮɑŬ, ɞɘ ɛɞɡůɩɜŮɠ űɟɞɜŰɑɕɞɡɜ ˊɎɚɘ ɔɘŬ Űɞ ɝɏˊɚɡɛŬ Űɖɠ ŮŭŬűɘəɐɠ ɕɩɜɖɠ Ŭˊɧ ŰŬ 

ůɡůůɤɟŮɡɛɏɜŬ ɎɚŬŰŬ. ȷɜ ŭŮɜ ůɡɛɓŮɑ ŬɡŰɧ, Űɞ ˊɟɧɓɚɖɛŬ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮ ŰŮɢɜɖŰɧ 

Űɟɧˊɞ (pre-irrigation).  

ȺɘŭɘəɧŰŮɟŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Huryana, ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ, Ůűɧůɞɜ ɖ ůŰɎɗɛɖ Űɞɡ 

ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ ˊŬɟŬɛŮɑɜŮɘ ɓŬɗɘɎ, ŮɑɜŬɘ ˊɘɗŬɜɐ ɖ ɢɟɐůɖ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ɔɘŬ 

ɎɟŭŮɡůɖ ɛŮ ŬɚŬŰɧŰɖŰŬ ɏɤɠ  8 dS m-1 ɔɘŬ ŰɟɑŬ ůɡɜŮɢɐ ɏŰɖ, ɢɤɟɑɠ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ 

ůɖɛŬɜŰɘəɐ ɛŮɑɤůɖ ůŰɖɜ Ŭˊɧŭɞůɖ Űɞɡ ůŰŬɟɘɞɨ-əŮɢɟɘɞɨ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ 

ŮɜŬɚɚŬůůɧɛŮɜŬ  (Singh and Kumar 1998). ũɘŬ ˊɘɞ ŮɡŬɑůɗɖŰŬ űɡŰɎ, ɜŮɟɧ ŬɚŬŰɧŰɖŰŬɠ (4-

5 dS m-1) ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ. ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ŮűŬɟɛɧůŰɖəŬɜ ŬɟŭŮɨůŮɘɠ 

ˊɟɘɜ Űɖ ůˊɞɟɎ ɛŮ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ  0.3 dS m-1. ȷɜŬˊŰɨɢɗɖəŬɜ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ 

ɛɞɜŰɏɚŬ ɛŮ ŰŬ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ɖ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɎɟŭŮɡůɖɠ- ůŰɟɎɔɔɘůɖɠ 

(FAIDS ï  Roest et al. 1993) ŬɚɚɎ əŬɘ ɖ ŭɘŬůŰŬůɘɞɚɧɔɖůɖ Űɤɜ ɚŮəŬɜɩɜ (reservoirs), 

ɧˊɞɡ ŭɘŬŰɑɗŮŰŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŬˊɞɗɐəŮɡůɖ əŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ 

(RESBAL ï  Singh and Kumar 1998). 
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1.3.3. ȷɛŮɟɘəɐ (ȾɞɘɚɎŭŬ San Joaquin ï ȾŬɚɘűɧɟɜɘŬ) 

ȼ ˊŮɟɘɞɢɐ ŬɡŰɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 938Ŀ103 ha ŬɟŭŮɡɧɛŮɜɖɠ ɔɖɠ, ɧˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Űɞ ɜŮɟɧ Ŭˊɧ Űɖɜ ɧɛɞɟɖ əɞɘɚɎŭŬ Űɞɡ Sacramento. ɇɞ ŭɡŰɘəɧ ŰɛɐɛŬ ŬɜŰɘɛŮŰɤˊɑɕŮɘ 

ůɞɓŬɟɎ ˊɟɞɓɚɐɛŬŰŬ Ŭɜɧŭɞɡ Űɖɠ ɡˊɧɔŮɘŬɠ ůŰɎɗɛɖɠ Űɞɡ ɡŭɟɞűɞɟɏŬ əŬɘ ŬɚŬŰɧŰɖŰŬɠ Űɤɜ 

ŮˊɘűŬɜŮɘŬəɩɜ ŮŭŬűɩɜ. ɇɞ 1990 ɖ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ ɐŰŬɜ ɛɘəɟɧŰŮɟɖ Űɞɡ 

1.5 m ůŮ ˊŮɟɑˊɞɡ 50Ŀ103 ha ŬɟŭŮɡɧɛŮɜɖɠ ɔɖɠ. Ƀ ŮəŰɘɛɩɛŮɜɞɠ ŮŰɐůɘɞɠ ɧɔəɞɠ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ ŬɜŮɟɢɧŰŬɜ ɐ ɝŮˊŮɟɜɞɨůŮ ŰŬ 50 Ŀ109 m3. Ƀ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ əŬŰŬůŰŮɑ ŭɘŬɢŮɘɟɑůɘɛɞɠ ɢɤɟɑɠ ɛɏŰɟŬ ˊŬɟɏɛɓŬůɖɠ ɛɏɢɟɘ Űɞ 

2040, ɡˊɞɚɞɔɑɕŮŰŬɘ ɜŬ ŬɡɝɖɗŮɑ əŬŰɎ 143% ɔɘŬ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əŬɘ 138% ɔɘŬ Űɞ ɜŮɟɧ 

Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ (F.A.O. 2002).  

ɇŬ ŮŭɎűɖ ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ ŬˊɞɗɏůŮɘɠ ɗŬɚɎůůɘŬɠ 

ˊɟɞɏɚŮɡůɖɠ, ŮɑɜŬɘ Ŭˊɧ Űɖ űɨůɖ Űɞɡɠ ŬɚŬŰɞɨɢŬ. ɀŮ Űɖɜ Ɏɜɞŭɞ Űɖɜ ůŰɎɗɛɖɠ Űɞɡ 

ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ Űɞ ɜŮɟɧ ɝŮˊɚɏɜŮɘ ŰŬ ɎɚŬŰŬ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ ŰŬ ɛŮŰŬűɏɟŮɘ ůŰɖ 

ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. ȼ ́ŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɎɚŬŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɐŰŬɜ əŬŰɎ ɛɏůɞ 

ɧɟɞ (ɔŮɤɛŮŰɟɘəɧɠ) 1.3 105 ppm, Ůɜɩ ɔɘŬ Űɞ ɓɧɟɘɞ əŬɘ Űɞ ůŮɚɐɜɘɞ ɐŰŬɜ ŬɜŰɑůŰɞɘɢŬ 14.9 

ppm əŬɘ 12.3 ppb. ɇŬɡŰɧɢɟɞɜŬ, ɡ ɐ́ɟɢŮ ɛɘŬ ŬɜɘůɞɟɟɞˊɑŬ ůŰɞ ɘůɞɕɨɔɘɞ ɎɚŬŰɞɠ ɛŮŰŬɝɨ 

Űɞɡ ɜŮɟɞɨ Ůɘůɧŭɞɡ əŬɘ Űɞɡ ɜŮɟɞɨ Ůɝɧŭɞɡ Ŭˊɧ Űɞ ůɨůŰɖɛŬ Űɖɠ əɞɘɚɎŭŬɠ, ˊɞɡ ůɖɛŬɑɜŮɘ 

ɧŰɘ ɏˊɟŮˊŮ ɜŬ ŬˊɞɛŬəɟɡɜɗɞɨɜ ˊŮɟɘůůɧŰŮɟŬ ɎɚŬŰŬ Ŭˊɧ Űɖɜ əɞɘɚɎŭŬ, ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ 

ɓɘɩůɘɛɖ ŬɔɟɞŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ȼ ˊɞɚɘŰŮɑŬ Űɖɠ ȾŬɚɘűɧɟɜɘŬ ɏɢŮɘ ˊɟɞɤɗɐůŮɘ ŭɘɎűɞɟŮɠ ˊɞɚɘŰɘəɏɠ əŬɘ ɜɧɛɞɡɠ ɩůŰŮ ɜŬ 

ɓɞɖɗɐůŮɘ Űɖɜ ɞɘəɞɜɞɛɑŬ ůŰɖɜ əŬŰŬɜɎɚɤůɖ Űɞɡ ɜŮɟɞɨ (S.J.V.D.P. 1990). Ƀɘ ˊŮɟɘɞɟɘůɛɞɑ 

ŮɝɎɚɚɞɡ ˊɞɡ ɡˊɎɟɢɞɡɜ ɔɘŬ Űɖ ŭɘɎɗŮůɖ Űɤɜ Ŭˊɞɟɟɞɩɜ Ŭˊɧ Űɘɠ ŬɟŭŮɡɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ 

ůŰŬ əŬŰɎɜŰɖ ɡŭŬŰɘəɎ ůɩɛŬŰŬ, ɚŮɘŰɞɡɟɔɞɨɜ ůŬɜ əɑɜɖŰɟɞ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ˊɟŬəŰɘəɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ. Ƀɘ ˊɟŬəŰɘəɏɠ ŬɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ əɡɟɑɤɠ: 

ɛŮɑɤůɖ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɓŮɚŰɑɤůɖ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ŭɘɎɗŮůɖ ůŮ ŭŮɝŬɛŮɜɏɠ ŮɝɎŰɛɘůɖɠ, ŬɔɟŬɜɎˊŬɡůɖ, ŭɘŬɢŮɑɟɘůɖ 

ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ, ɢɟɐůɖ ŬɚɎŰɤɜ ˊŬɟŬɔɧɛŮɜɤɜ Ŭˊɧ Űɘɠ ɚŮəɎɜŮɠ ŮɝɎŰɛɘůɖɠ. ȳůɞɜ 

ŬűɞɟɎ Űɞ ůəɏɚɞɠ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, Űɞ ŭɘŬɢŮɘɟɘůŰɘəɧ 

ɛɞɜŰɏɚɞ ˊɞɡ ˊɟɞəɟɑɗɖəŮ, ɓŬůɑɕŮŰŬɘ ůŰɞ ˊɟɧŰɡˊɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ƀ.Ɇ.ȹ. (I.F.D.M.), 

ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ ˊɟɞɖɔɞɨɛŮɜŬ. ȷɡŰɧ ŮűŬɟɛɧůŰɖəŮ ˊɘɚɞŰɘəɎ ůŰɖɜ ˊŮɟɘɞɢɐ Red Rock 

Ranch, ɏəŰŬůɖɠ 2600 ůŰɟŮɛɛɎŰɤɜ (F.A.O. 2002). ȼ ˊŮɟɘɞɢɐ ŬɡŰɐ ɏˊŬůɢŮ Ŭˊɧ ɡɣɖɚɐ 
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ŬɚŬŰɧŰɖŰŬ əŬɘ ˊɟɞɓɚɐɛŬŰŬ ɛŮ Űɖɜ Ɏɜɞŭɞ Űɖɜ ůŰɎɗɛɖɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ, ůŮ 

ůɖɛŮɑɞ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨůŮ ɜŬ ˊŬɟɎůɢŮɘ ŮˊɘəŮɟŭɐ Ŭˊɧŭɞůɖ əŬɚɚɘŮɟɔŮɘɩɜ. ũɘŬ Űɞ ɚɧɔɞ 

ŬɡŰɧ ɞ ɘŭɘɞəŰɐŰɖɠ Űɖɠ Űɖ ɛŮŰɏŰɟŮɣŮ ůŮ ɏɜŬ ŬɔɟɞŰɞŭŬůɘəɧ ůɨůŰɖɛŬ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, ɛŮ ŰŮɚɘəɐ ŭɘɎɗŮůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ɚŮəɎɜɖ ŮɝɎŰɛɘůɖɠ. Ƀ 

ɟɖɢɧɠ ɡˊɧɔŮɘɞɠ ɡŭɟɞűɞɟɏŬɠ ŬˊŮɑɢŮ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ ɤɠ əŬɘ 30 cm ůŮ 

ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ. ɆŮɘɟɏɠ Ŭˊɧ ŭɏɜŰɟŬ ŮɡəŬɚɨˊŰɞɡ (Eucalyptus camendulensis) 

űɡŰŮɨŰɖəŬɜ ůŰɞ ɧɟɘɞ Űɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ ɜŬ ŬɜŬəɧɣɞɡɜ Űɖɜ ɟɞɐ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ. 

ȼ ˊŮɟɘɞɢɐ ɢɤɟɑůŰɖəŮ ůŮ ŰŮŰŬɟŰɖɛɧɟɘŬ ŰŬ ɞˊɞɑŬ ůŰɟŬɔɔɑɕɞɜŰŬɜ ɛŮ ɡˊɧɔŮɘɞɡɠ 

ůŰɟŬɔɔɘůŰɘəɞɨɠ ůɤɚɐɜŮɠ. ɀŮŰɎ Ŭˊɧ ɚɑɔŬ ɢɟɧɜɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ, ůŰŬ ŰɟɑŬ Ŭˊɧ ŰŬ ŰɏůůŮɟŬ ŰŮŰŬɟŰɖɛɧɟɘŬ əŬɚɚɘŮɟɔɐɗɖəŬɜ ɛŮ ŮˊɘŰɡɢɑŬ  ɛɖŭɘəɐ 

əŬɘ əɖˊŮɡŰɘəɎ (ɕɩɜɖ Űɡˊɘəɐɠ əŬɚɚɘɏɟɔŮɘŬɠ), ŬɟŭŮɨɞɜŰŬɠ ɛŮ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ ɛŮ 

ŬɚŬŰɧŰɖŰŬ 0.5 dS m-1 əŬɘ ůɡɔəɏɜŰɟɤůɖ ɓɞɟɑɞɡ 0.2 ppm. ɆŮ ɛɏɟɞɠ Űɞɡ ŰɏŰŬɟŰɞɡ 

ŰŮŰŬɟŰɖɛɧɟɘɞɡ əŬɚɚɘŮɟɔɐɗɖəŬɜ ŬɜŮəŰɘəɎ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ űɡŰɎ ɧˊɤɠ ɓŬɛɓɎəɘ, 

ɕŬɢŬɟɧŰŮɡŰɚŬ əŬɘ ɔɟŬůɑŭɘ (ɕɩɜɖ 1ɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ) 

(ɆɢɐɛŬ 1.3). Ⱥŭɩ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɟɞŮɟɢɧɛŮɜɞ Ŭˊɧ ŰŬ ɎɚɚŬ 3 

ŰŮŰŬɟŰɖɛɧɟɘŬ ɛŮ EC Ŭˊɧ 6 ɏɤɠ 8 dS m-1. ȺˊŮɘŭɐ ůŰɖɜ ˊŮɟɘɞɢɐ ŭŮɜ ɡˊɐɟɢŬɜ 

ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŭɘɎɗŮůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊŮɟɑůůŮɡŮ, ůŮ ŬˊɞŭɏəŰɖ ŮəŰɧɠ 

űɎɟɛŬɠ, ŬɡŰɧ ɏˊɟŮˊŮ ɜŬ ŮɚŬŰŰɤɗŮɑ ůŰɞ ŮɚɎɢɘůŰɞ. ȰɜŬ Ŭəɧɛɖ ŰɛɐɛŬ Űɞɡ ŰɏŰŬɟŰɞɡ 

ŰŮŰŬɟŰɖɛɞɟɑɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ɎɟŭŮɡůɖ ɔɟŬůɘŭɘɞɨ (saltgrass) (ɕɩɜɖ 2ɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ) ɛŮ ɜŮɟɧ ŬɔɤɔɘɛɧŰɖŰŬɠ EC Ŭˊɧ 10 ɏɤɠ 20 dS m-1. ɇɞ ɜŮɟɧ ˊɞɡ 

ůŰɟŬɔɔɑɕŮɘ Ŭˊɧ ŬɡŰɧ Űɞ ŰɛɐɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ɎɟŭŮɡůɖ Salicornia (ɕɩɜɖ 3ɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ, Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊŮɟɘůůŮɨŮɘ ɛŮ EC > 

30 dS m-1, ŭɘŬɢɏŮŰŬɘ ůŮ ɚŮəɎɜɖ ŮɝɎŰɛɘůɖɠ (ɆɢɐɛŬ 1.3). ɇŮɚŮɡŰŬɑŬ ɔɑɜŮŰŬɘ ˊɟɞůˊɎɗŮɘŬ 

ˊŮɟŬɘŰɏɟɤ Ůɛˊɞɟɘəɐɠ ŮəɛŮŰɎɚɚŮɡůɖɠ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ˊŬɟŬɛɏɜɞɡɜ ůŰɖ ɚŮəɎɜɖ 

ŮɝɎŰɛɘůɖɠ, ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ ŮŰŬɘɟŮɑŮɠ ɢɖɛɘəɩɜ. 
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ΣΧΗΜΑ 1.3. ΕΦΑΡΜΟΓΗ ΤΟΥ Ο.Σ.Δ. ΤΟΥ ΝΕΡΟΥ ΣΤΡΑΓΓΙΣΗΣ (RED ROCK RANCH). 
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2. ɄɃȽɃɇȼɇȷ ɇɃɈ ɁȺɅɃɈ ɆɇɅȷũũȽɆȼɆ 

ȼ ɢɟɐůɖ ɛɖ ůɡɛɓŬŰɘəɩɜ ˊɖɔɩɜ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ, ɧˊɤɠ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, 

ˊŮɟɘɞɟɑɕŮŰŬɘ Ŭˊɧ ŰŬ ˊɞɘɞŰɘəɎ Űɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ Ůɜ 

ɚɧɔɤ ɢɟɐůɖɠ. ũɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɎɟŭŮɡůɖɠ ɏɢɞɡɜ ŭɘŮɟŮɡɜɖɗŮɑ ɓɘɓɚɘɞɔɟŬűɘəɎ, Űɧůɞ 

ŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɧůɞ əŬɘ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ɢɟɐůɖɠ 

ɜŮɟɞɨ ɡˊɞɓŬɗɛɘůɛɏɜɖɠ ˊɞɘɧŰɖŰŬɠ ůŰɞ ɏŭŬűɞɠ əŬɘ ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ. 

ɇɞ ɜŮɟɧ ˊɞɡ ůɡɚɚɏɔŮŰŬɘ ůŮ ɏɜŬ ŭɑəŰɡɞ ůŰɟɎɔɔɘůɖɠ, ˊɟɞɏɟɢŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ ŰɟŮɘɠ 

ˊɖɔɏɠ: 

¶ ɁŮɟɧ ˊɞɡ ŭŮɜ ŭɘɖɗɐɗɖəŮ ůŰɞ ɏŭŬűɞɠ əŬɘ ŬˊɞɟɟɏŮɘ ŮˊɘűŬɜŮɘŬəɎ ůŰɞɡɠ Ŭɔɤɔɞɨɠ 

ůŰɟɎɔɔɘůɖɠ. 

¶ ɁŮɟɧ ˊɞɡ ŭɘɖɗɐɗɖəŮ ůŰɞ ɏŭŬűɞɠ ŬɚɚɎ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ. 

ɇɞ ɜŮɟɧ ŬɡŰɧ əŬŰŬɚɐɔŮɘ ɛɏůɤ ˊɚŮɡɟɘəɐɠ ůŰɟɎɔɔɘůɖɠ ůŰɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ, Űɞ 

ɞˊɞɑɞ ïůŰɖɜ ˊɚɐɟɖ ɛɞɟűɐ Űɞɡ- ŮɑɜŬɘ ůɡɜŭɡŬůɛɧɠ ŮˊɘűŬɜŮɘŬəɩɜ ŰɎűɟɤɜ əŬɘ 

ɡˊɧɔŮɘɤɜ ůɤɚɐɜɤɜ (ɜŰɟŬɑɜɤɜ). 

¶ ɁŮɟɧ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ Űɞ ɞˊɞɑɞ, ɚɧɔɤ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ, 

ŬˊɞűɞɟŰɑɕŮŰŬɘ ůŰɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ. 

ɄŬɟŬɛɏɜŮɘ ŮɝŬɘɟŮŰɘəɎ ŭɨůəɞɚɞ, ůɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ 

ˊɟɞɏɚŮɡůɖ Űɞɡ ɜŮɟɞɨ ˊɞɡ əŬŰŬɚɐɔŮɘ ůŮ ɏɜŬɜ Ŭɔɤɔɧ ůŰɟɎɔɔɘůɖɠ əŬɘ ɜŬ ŮəŰɘɛɖɗɞɨɜ ŰŬ 

űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ. ɄŬɟɎɚɚɖɚŬ, ˊɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ əŬɘ Űɞ ůɨůŰɖɛŬ 

ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ, ŮˊɖɟŮɎɕŮɘ ŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɜŮɟɞɨ.  

ȼ ůŰɟɎɔɔɘůɖ ŭɘŬɢɤɟɑɕŮŰŬɘ ůŮ ŮˊɘűŬɜŮɘŬəɐ ɐ ŬˊɞůŰɟɎɔɔɘůɖ əŬɘ ɡˊɧɔŮɘŬ ɐ 

ɡˊɞůŰɟɎɔɔɘůɖ (F.A.O. 1997, Oosterbaan 1994). Ƀ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ ŭŮɜ ɏɢŮɘ ɜŬ əɎɜŮɘ 

ɛŮ Űɖɜ ˊŬɟɞɡůɑŬ ŬɜɞɘəŰɩɜ ůŰɟŬɔɔɘůŰɘəɩɜ Ŭɔɤɔɩɜ (ŰɎűɟɤɜ) ɐ ɡˊɧɔŮɘɤɜ ůŰɟŬɔɔɘůŰɘəɩɜ 
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ůɤɚɐɜɤɜ (ɜŰɟŬɑɜɤɜ),ŬɚɚɎ ɛŮ Űɖɜ ˊɟɞɏɚŮɡůɖ Űɞɡ ɛŮɔŬɚɨŰŮɟɞɡ ɧɔəɞɡ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ɜŮɟɞɨ. ȰŰůɘ, ůŰɞ ŮˊɘűŬɜŮɘŬəɧ ŭɑəŰɡɞ, ɞ ɛŮɔŬɚɨŰŮɟɞɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ɜŮɟɧ Űɖɠ Ŭˊɞɟɟɞɐɠ. ȼ ŮˊɘűŬɜŮɘŬəɐ ůŰɟɎɔɔɘůɖ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ůŮ 

ɡɔɟɏɠ ˊŮɟɘɞɢɏɠ ɛŮ ŮˊɑˊŮŭŮɠ ŮəŰɎůŮɘɠ əŬɘ ůŮ ɖɛɑɝɖɟŮɠ  ɕɩɜŮɠ, ˊɞɡ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ 

Űɞɡɠ ɛɞɡůɩɜŮɠ. ɆŰɞ ůɨůŰɖɛŬ ɡˊɞůŰɟɎɔɔɘůɖɠ, Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ 

ŬˊɞůŰɟŬɔɔɘɕɧɛŮɜɞɡ ɜŮɟɞɨ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ɡˊɞəŮɑɛŮɜɞ ɡˊɧɔŮɘɞ ɡŭɟɞűɞɟɏŬ. ȺɑŰŮ 

Ŭ́ɟɎɚɚɖɚŮɠ ŰɎűɟɞɘ, ŮɑŰŮ/əŬɘ ɡˊɧɔŮɘɞɘ ůŰɟŬɔɔɘůŰɘəɞɑ Ŭɔɤɔɞɑ, ůŮ əŬŰɎɚɚɖɚɖ ɘůŬˊɞɢɐ 

ɛŮŰŬɝɨ Űɞɡɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ, Ůɛˊɞŭɑɕɞɡɜ Űɖɜ 

Ɏɜɞŭɞ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. ɆŰŬ əŬŰɎɜŰɖ, ɞɘ Ŭɔɤɔɞɑ ŬɡŰɞɑ 

ůɡɜŭɏɞɜŰŬɘ ɛŮ ɏɜŬɜ əŮɜŰɟɘəɧ ůɡɚɚŮəŰɐɟŬ, ˊɞɡ ɛŮŰŬűɏɟŮɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŮ űɡůɘəɧ 

ŬˊɞŭɏəŰɖ (ɚɑɛɜɖ, ˊɞŰŬɛɧ ɐ ɗɎɚŬůůŬ). ɆŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ, 

ŮűŬɟɛɧɕŮŰŬɘ ɏɜŬ ɛŮɘəŰɧ ůɨůŰɖɛŬ ŬˊɞɢɏŰŮɡůɖɠ-ŬˊɞůŰɟɎɔɔɘůɖɠ (regular drainage 

system), ɔɘŬ ɜŬ ŬˊɞɛŬəɟɨɜŮɘ Űɞ ˊɚŮɞɜɎɕɞɜ ɜŮɟɧ Ŭˊɧ Űɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ, 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖɜ ˊɟɞɏɚŮɡůɐ Űɞɡ. 

ɇɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ əŬɚɚɘŮɟɔɞɨɛŮɜɞ ɏŭŬűɞɠ ˊŮɟɘɏɢŮɘ ɏɜŬ 

ˊɚɐɗɞɠ ŭɘŬɚɡɛɏɜɤɜ ŮɜɩůŮɤɜ əŬɘ ůŰɞɘɢŮɑɤɜ, ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ. Ƀ 

Bower (1974) əŬŰɏɔɟŬɣŮ Űɞɡɠ ˊŬɟŬəɎŰɤ ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ɟɡɗɛɑɕɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ: 

1. ɄɞůɞůŰɧ Űɞɡ ɜŮɟɞɨ Űɖɠ Ŭˊɞɟɟɞɐɠ ˊɟɞɠ Űɞ ɜŮɟɧ əŬŰŮɑůŭɡůɖɠ. 

2. ɄɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ. 

3. ɉɖɛɘəɎ ˊɟɧůɗŮŰŬ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰɞ ɏŭŬűɞɠ. 

4. ȾɚɎůɛŬ ůŰɟɎɔɔɘůɖɠ. 

5. ȹɘɎɚɡůɖ əŬɘ əŬɗɑɕɖůɖ ŬɜɧɟɔŬɜɤɜ ŬɚɎŰɤɜ. 

6. ȹɘŬŭɘəŬůɑŮɠ ɘɞɜŰɞŬɜŰŬɚɚŬɔɐɠ, ˊɟɞůɟɧűɖůɖɠ, ɞɝŮɑŭɤůɖɠ, ˊɞɡ ůɡɛɓŬɑɜɞɡɜ ůŰɞ 

ɏŭŬűɞɠ. 

7. Ʉɟɞůɟɧűɖůɖ ŭɘŬɚɡɛɏɜɤɜ ůŰŮɟŮɩɜ Ŭˊɧ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ. 

ɄŬɟɧŰɘ Űɞ ɓŬůɘəɧ əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ɖ 

ŬɚŬŰɧŰɖŰŬ, ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ˊɞɘɞŰɘəɎ əɟɘŰɐɟɘŬ ˊɞɡ ɘůɢɨɞɡɜ ɔɘŬ Űɞ 

ɜŮɟɧ ɎɟŭŮɡůɖɠ. ɇɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮˊɘɓŬɟɨɜŮŰŬɘ əŬŰɎ Űɞ ɝɏˊɚɡɛŬ Űɞɡ ŮŭɎűɞɡɠ ɛŮ Űɞ 

űɞɟŰɑɞ Ŭˊɞŭɧɛɖůɖɠ ɚɘˊŬůɛɎŰɤɜ, ŮɜŰɞɛɞəŰɧɜɤɜ əŬɘ ˊɟɧůɗŮŰɤɜ ŮŭŬűɞɓŮɚŰɘɤŰɘəɩɜ.  

ȾŬŰɎ Űɖɜ Ůˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɞ ŮɟɔŬůŰɖɟɘŬəɧɠ 
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ɏɚŮɔɢɞɠ Űɞɡ ɜŮɟɞɨ əŬɘ Űɞɡ ŮŭɎűɞɡɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɡɜŮɢɐɠ. Ƀ ˊŮɟɘɓŬɚɚɞɜŰɘəɧɠ 

əɑɜŭɡɜɞɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧɠ əŬɘ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ɛɧɜɞ ůŰɞ ɜŮɟɧ əŬɘ ůŰɞ ɏŭŬűɞɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ, ŬɚɚɎ ŮˊŮəŰŮɑɜŮŰŬɘ əŬɘ ůŰɞ ɞɘəɞůɨůŰɖɛŬ Űɞɡ ŰŮɚɘəɞɨ ŬˊɞŭɏəŰɖ 

(ˊɞŰŬɛɧɠ, ɚɑɛɜɖ ɐ ɗɎɚŬůůŬ).   

2.1.  ɄɞɘɞŰɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɁŮɟɞɨ ɆŰɟɎɔɔɘůɖɠ 

ȼ ˊɞɘɧŰɖŰŬ Űɞɡ ɡŭŬŰɘəɞɨ ŭɡɜŬɛɘəɞɨ Ůɜ ɔɏɜŮɘ ŮɑɜŬɘ ůɢŮŰɘəɐ, əŬɗɩɠ ŬɜŰŬɜŬəɚɎ ɎɛŮůŬ 

ůŰɖ ŭɘŬɗŮůɘɛɧŰɖŰɎ Űɞɡ ɔɘŬ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɐůɖ. ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ, ɖ ˊɞɘɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ɞɟɑɕŮŰŬɘ Ŭˊɧ ŰŬ űɡůɘəɎ, ɢɖɛɘəɎ əŬɘ ɓɘɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ. ɆɨɛűɤɜŬ 

ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɛɘŬ ˊɖɔɐ ŰɟɞűɞŭɞůɑŬɠ ɔɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ɢɟɐůɖ, ˊɞɡ ɞɟɑɕɞɡɜ ŰŬ əɟɘŰɐɟɘŬ ɔɘŬ Űɖ ɢɟɐůɖ ŬɡŰɐ. ȳŰŬɜ ŰŬ əɟɘŰɐɟɘŬ ŬɡŰɎ 

ŭŮɜ ŮəˊɚɖɟɩɜɞɜŰŬɘ, ŰɧŰŮ Űɞ ɜŮɟɧ ˊɟɏˊŮɘ ɜŬ ŬˊɞɟɟɑˊŰŮŰŬɘ ůŮ ɏɜŬ űɡůɘəɧ ŬˊɞŭɏəŰɖ, 

ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ ɤůŰɧůɞ Űɞɜ əɑɜŭɡɜɞ ŮˊɘɓɎɟɡɜůɖɠ Űɞɡ ŰŮɚŮɡŰŬɑɞɡ. 

ɇɞ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ŮɑɜŬɘ, əɎŰɤ Ŭˊɧ űɡůɘɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ, ɡˊɞɓŬɗɛɘůɛɏɜɞ, 

ůɡɔəɟɘɜɧɛŮɜɞ ɛŮ Űɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ Űɖɠ ɎɟŭŮɡůɖɠ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ɝŮˊɚɏɜŮɘ 

ŭɘɎűɞɟŬ ŭɘŬɚɡɛɏɜŬ əŬɘ ŬɘɤɟɞɨɛŮɜŬ ɡɚɘəɎ, ɧˊɤɠ ɎɚŬŰŬ, ɞɟɔŬɜɘəɐ ɨɚɖ əŬɘ ůɤɛŬŰɑŭɘŬ Űɞɡ 

ŮŭɎűɞɡɠ. ɇɞ ɜŮɟɧ ɏŰůɘ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűɏɟŮɘ ɞɡůɑŮɠ ŮˊɘɓɚŬɓŮɑɠ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ: 

¶ ůəɧˊɘɛŬ ɏɢɞɡɜ ˊɟɞůŰŮɗŮɑ ůŰɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ  

¶ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖɜ ˊɟŬəŰɘəɐ Űɖɠ ɎɟŭŮɡůɖɠ- ůŰɟɎɔɔɘůɖɠ  

¶ ŬɡɝɎɜɞɡɜ Űɖɜ ůɡɔəɏɜŰɟɤůɖ Űɞɡɠ ɚɧɔɤ ŮɝɎŰɛɘůɖɠ 

ȾɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŮɠ ŬˊŬɘŰŮɑ əŬɘ ŭɘŬűɞɟŮŰɘəɐ ɚɞɔɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖɠ, 

ɔɘŬ ɜŬ ɛŮɘɤɗɞɨɜ ɞɘ ůɡɜɏˊŮɘŮɠ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. 
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ΣΧΗΜΑ 2.1. ΙΕΡΑΡΧΙΚΗ ΠΟΛΥΠΛΟΚΟΤΗΤΑ ΤΗΣ ΔΙΑΧΕΙΡΙΣΗΣ ΤΟΥ ΝΕΡΟΥ ΣΤΡΑΓΓΙΣΗΣ ΣΕ ΣΥΝΑΡΤΗΣΗ ΜΕ ΤΑ ΠΟΙΟΤΙΚΑ 

ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΤΟΥ (RICKERT 1993). 
 

H ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, ůŮ ůɢɏůɖ 

ˊɎɜŰŬ ɛŮ ŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ, ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 2.1 (Rickert 1993). 

ɆŰɖ ɓɎůɖ Űɖɠ ˊɡɟŬɛɑŭŬɠ əŬŰŬɔɟɎűɞɜŰŬɘ ŰŬ ˊɟɤŰŮɨɞɜŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ůɡɜŬɜŰɎ 

əŬɜŮɑɠ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ (ŬɚŬŰɧŰɖŰŬ, ɜɘŰɟɞˊɞɑɖůɖ əŬɘ Ŭɡɝɖɛɏɜɖ 

ɗŮɟɛɞəɟŬůɑŬ). ȷɜŮɓŬɑɜɞɜŰŬɠ ŰŬ ŮˊɑˊŮŭŬ, ŬɡɝɎɜŮŰŬɘ ɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛŮɘɩɜŮŰŬɘ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ 

ŬɜɎɚɡůɖɠ əŬɘ ɔɜɩůɖɠ əŬɘ ŰŮɚɘəɎ, ɜŬ ŬɡɝɎɜŮŰŬɘ Űɞ əɧůŰɞɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ Űɞɡ əŮűŬɚŬɑɞɡ ŬɡŰɞɨ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ŰŬ əɡɟɘɧŰŮɟŬ ˊɞɘɞŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. Ⱥɘŭɘəɐ ɛɜŮɑŬ ɔɑɜŮŰŬɘ űɡůɘəɎ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, 

əŬɗɩɠ ŬˊɞŰŮɚŮɑ Űɞ əɡɟɑŬɟɢɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɛɘŬɠ əŬɘ ɏɢŮɘ ɛŮɔɎɚɖ 

ŮˊɑŭɟŬůɖ ůŰŬ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŮŭɎűɞɡɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ 

ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ɏɜŬ ůɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, 

ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ůɡɜɐɗɤɠ ɤɠ ˊɟɧɓɚɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɜŮɟɞɨ ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ.  

ɆŰŮɟŮɞˊŬɟɞɢɐ 

ȼ ŬɟŭŮɡɧɛŮɜɖ ɔŮɤɟɔɑŬ ŮɑɜŬɘ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŭɘɎɓɟɤůɖɠ Űɤɜ ŮŭŬűɩɜ. 

ɇŬ űŮɟŰɎ ɡɚɘəɎ ˊɞɡ ɛŮŰŬűɏɟɞɜŰŬɘ ɛŮ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ Ŭˊɞɟɟɞɐ ŮɜŭɏɢŮŰŬɘ ɜŬ 

ɛŮŰŬűɏɟɞɡɜ űɩůűɞɟɞ əŬɘ ˊŬɟŬůɘŰɞəŰɧɜŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɞɚɨɜɞɡɜ Űɞɜ əŬŰɎɜŰɖ 
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ŬˊɞŭɏəŰɖ əŬɘ ɜŬ Ůɘůɏɚɗɞɡɜ ůŰɖɜ Űɟɞűɘəɐ ŬɚɡůɑŭŬ. ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ Űɞ ɜŮɟɧ ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Ŭɔɤɔɞɨɠ ɡˊɞůŰɟɎɔɔɘůɖɠ ŭŮɜ ˊŮɟɘɏɢŮɘ űŮɟŰɎ. ȷɜŰɑɗŮŰŬ, ɞɘ ŮˊɘűŬɜŮɘŬəɏɠ 

ŰɎűɟɞɘ əŬɘ ůɡɚɚŮəŰɐɟŮɠ ŮɑɜŬɘ ŬɜŮˊɏɜŭɡŰɞɘ əŬɘ ɛŮŰŬűɏɟɞɡɜ űŮɟŰɎ, Űɧůɞ Ŭˊɧ Űɖɜ əɞɑŰɖ 

ɧůɞ əŬɘ Ŭˊɧ Űɞ ɏŭŬűɞɠ ˊɞɡ ůŰɟŬɔɔɑɕɞɡɜ. ȼ ůŰŮɟŮɞˊŬɟɞɢɐ ŬɘɤɟɞɡɛŮɜɤɜ ůɤɛŬŰɘŭɑɤɜ 

əɡɟɑɤɠ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, ˊɟɏˊŮɘ ɜŬ 

ŬɜŰɘɛŮŰɤˊɘůŰŮɑ, ɔɘŬ ɜŬ ɛɖ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊɟɞɓɚɐɛŬŰŬ əŬŰɎ Űɖ ɛŮŰŬűɞɟɎ əŬɘ ŭɘŬɜɞɛɐ 

Űɞɡ ɜŮɟɞɨ ůŰɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ. 

ȸŬəŰɖɟɘŭɘŬəɧ ūɞɟŰɑɞ 

Ɉˊɧ űɡůɘɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ Űɞ ɓŬəŰɖɟɘŭɘŬəɧ űɞɟŰɑɞ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ɛɘŬ Űɡˊɘəɐ ŬɟŭŮɡɧɛŮɜɖ ɕɩɜɖ, ŮɑɜŬɘ ɛɘəɟɧ. ȼ ˊɘɗŬɜɐ ˊŬɟɞɡůɑŬ ɛŮɔɎɚɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ əɞɚɞɓŬəŰɖɟɘŭɑɤɜ ŮɑɜŬɘ ɛɘŬ ɏɜŭŮɘɝɖ ɧŰɘ ŮəŮɑ əŬŰŬɚɐɔɞɡɜ əŬɘ Ɏɚɚɞɡ Ůɑŭɞɡɠ 

ůŰɟŬɔɔɑůɛŬŰŬ ɛŮ ɛŮɔɎɚɞ ɓŬəŰɖɟɘŭɘŬəɧ űɞɟŰɑɞ, ɧˊɤɠ ŬůŰɘəɎ əŬɘ ɓɘɞɛɖɢŬɜɘəɎ ɚɨɛŬŰŬ. ɇɞ 

ɏŭŬűɞɠ ŬˊɞŰŮɚŮɑ ɓɘɞɚɞɔɘəɧ űɑɚŰɟɞ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŭŮɜ ŬɜŬɛɏɜŮŰŬɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ ɜŬ 

Ůɘůɢɤɟɐůɞɡɜ ůŰɞ ŭɑəŰɡɞ ɡˊɞůŰɟɎɔɔɘůɖɠ. ȸɘɓɚɘɞɔɟŬűɘəɎ, ŭŮɜ ɏɢŮɘ əŬŰŬɔɟŬűŮɑ ůŮ ŭɑəŰɡɞ 

ɡˊɞůŰɟɎɔɔɘůɖɠ Űɞ ɜŮɟɧ ɜŬ ˊŮɟɘɏɢŮɘ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ əɞɚɞɓŬəŰɖɟɑɤɜ. 

ŪŮɟɛɞəɟŬůɑŬ 

ȷɡɝɖɛɏɜɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɞ ɜŮɟɧ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ Ŭɔɤɔɩɜ ůŰɟɎɔɔɘůɖɠ ŬɜŬɛɏɜŮŰŬɘ 

ɚɧɔɤ Űɖɠ ɢŬɛɖɚɐɠ ɟɞɐɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬɡɝɖɗŮɑ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ɜŮɟɞɨ ůŰŬ 

əŬŰɎɜŰɖ. ȼ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ, ɑůɤɠ ŮˊɖɟŮɎůŮɘ Űɖɜ 

ˊŬɜɑŭŬ əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɖ ɕɤɐ Űɤɜ ɣŬɟɘɩɜ. ɇɞ ɜŮɟɧ ɡˊɞůŰɟɎɔɔɘůɖɠ ɏɢŮɘ ůɢŮŰɘəɎ 

ůŰŬɗŮɟɐ ɗŮɟɛɞəɟŬůɑŬ. ȼ ɗŮɟɛɞəɟŬůɑŬ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ˊɟɞɓɚŮűɗŮɑ, əŬɗɩɠ 

ˊɟɞůŮɔɔɑɕŮɘ Űɞɜ ŮŰɐůɘɞ ɐ ŮˊɞɢɘŬəɧ ɛɏůɞ ɧɟɞ. ɄŬɟɎ Űɖ ɢŬɛɖɚɐ ɗŮɟɛɞəɟŬůɑŬ, Űɞ ɜŮɟɧ 

ɡˊɞůŰɟɎɔɔɘůɖɠ ŭŮɜ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɏɢŮɘ ŮˊɑŭɟŬůɖ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ, əŬɗɩɠ ůŮ 

ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɏɟɢŮŰŬɘ ůŮ ɘůɞɟɟɞˊɑŬ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŮɝɤŰŮɟɘəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ.  

ȷɔɟɞɢɖɛɘəɎ ï ɄŬɟŬůɘŰɞəŰɧɜŬ 

ȼ ˊŬɟɞɡůɑŬ ˊŬɟŬůɘŰɞəŰɧɜɤɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ˊɟŬəŰɘəɐɠ 

Űɖɠ ɎɟŭŮɡůɖɠ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ˊŬɟŬůɘŰɞəŰɧɜŬ ŮɑɜŬɘ ůɡɜɗŮŰɘəɏɠ ɞɟɔŬɜɘəɏɠ ŮɜɩůŮɘɠ, ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ŰɞɝɘəɧŰɖŰŬɠ ůŮ ɡŭɟɧɓɘɞɡɠ ɞɟɔŬɜɘůɛɞɨɠ (Foe and 
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Connor 1991, Connor et al. 1993, Di Giorgio et al. 1995).  ȼ ɚɨůɖ ɔɘŬ Űɖ ɛŮɑɤůɖ Űɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ɞɡůɘɩɜ ŬɡŰɩɜ, ŮɑɜŬɘ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ 

ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ əŬɘ Űɤɜ Ŭɔɟɞɢɖɛɘəɩɜ.  ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɧŰŬɜ ůɢŮŭɘɎɕŮŰŬɘ ɏɜŬ 

ůɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɚɖűɗŮɑ ɡˊô 

ɧɣɘɜ ɖ ˊŬɟɞɡůɑŬ ˊŬɟŬůɘŰɞəŰɧɜɤɜ ɔɘŬ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɖ ɛŮɑɤůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɐɠ Űɞɡɠ 

əŬŰɎɜŰɖ.  

ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ˊŬɟɞɡůɑŬ ůɡɔəŮɜŰɟɩůŮɤɜ ˊŬɟŬůɘŰɞəŰɧɜɤɜ ůŰɞ ɜŮɟɧ 

ɡˊɞůŰɟɎɔɔɘůɖɠ, ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ ˊɘɗŬɜɐ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ űɡůɘəɧ űɘɚŰɟɎɟɘůɛŬ Űɞɡ 

ɜŮɟɞɨ Ŭˊɧ Űɞ ɏŭŬűɞɠ. ɄŬɟɧɚŬ ŬɡŰɎ, ɏůŰɤ əŬɘ ɛɘəɟɐ ˊŬɟɞɡůɑŬ Űɤɜ ŮɜɩůŮɤɜ ŬɡŰɩɜ ůŰɞ 

ɜŮɟɧ ɡˊɞůŰɟɎɔɔɘůɖɠ (C.D.P.R. 1994), ůɖɛŬɑɜŮɘ ɧŰɘ ɏɢŮɘ ɛɞɚɡɜɗŮɑ ɞ ɡˊɧɔŮɘɞɠ 

ɡŭɟɞűɞɟɏŬɠ əŬɘ ɧŰɘ ɗŬ ůɡɜŮɢɑůŮɘ ɜŬ ˊŮɟɘɏɢŮɘ ˊŬɟŬůɘŰɞəŰɧɜŬ ɔɘŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ.  

ȷɔɟɞɢɖɛɘəɎ ï ȿɘˊɎůɛŬŰŬ 

ɇŬ ɚɘˊɎůɛŬŰŬ ŬˊɞŰŮɚɞɨɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ ŰŬ ɓŬůɘəɎ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ űɡŰɧ, Űɞ ɎɕɤŰɞ (N) əŬɘ Űɞɜ űɩůűɞɟɞ (P). ɇŬ ŭɨɞ ŬɡŰɎ ůŰɞɘɢŮɑŬ 

ůɡɛɓɎɚɚɞɡɜ ůŰɞɜ ŮɡŰɟɞűɘůɛɧ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɜŮɟɩɜ. ɇɞ ɎɕɤŰɞ ɛˊɞɟŮɑ ɜŬ ɓɟɑůəŮŰŬɘ 

ŮɑŰŮ ůŮ ɞɟɔŬɜɘəɐ ɛɞɟűɐ (ŬɛɛɤɜɘŬəɎ), ŮɑŰŮ ůŮ ŬɜɧɟɔŬɜɖ (ɜɘŰɟɘəɎ ɎɚŬŰŬ). ȼ ŮˊɘəɟŬŰɞɨůŬ 

ɛɞɟűɐ ůŰŬ ŮˊɘűŬɜŮɘŬəɎ ɜŮɟɎ ŮɑɜŬɘ Űɞ ɞɟɔŬɜɘəɧ ɎɕɤŰɞ, ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɝɏˊɚɡɛŬ 

Űɖɠ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ Űɞɡ ŮŭɎűɞɡɠ. ɇɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ŮɜŰɞɜɧŰŮɟɞ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ 

ɛŮɔɎɚŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ. ɇŬ ŬɛɛɤɜɘŬəɎ Ŭˊɧ Űɖɜ Ɏɚɚɖ, ŬˊɞɟɟɞűɩɜŰŬɘ Ŭˊɧ ůɤɛŬŰɑŭɘŬ 

Ŭɟɔɑɚɞɡ ɚɧɔɤ Űɞɡ ɗŮŰɘəɞɨ űɞɟŰɑɞɡ Űɞɡɠ, Ůɜɩ ɏɜŬ ŰɛɐɛŬ Űɞɡɠ ŮɝŬŰɛɑɕŮŰŬɘ.  

ɇŬ ɜɘŰɟɘəɎ ŮɑɜŬɘ ɖ ŮˊɘəɟŬŰɞɨůŬ ɛɞɟűɐ Űɞɡ ŬɕɩŰɞɡ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ. Ƀɘ ɡɣɖɚɏɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ ŬɡŰɩɜ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŭɘɎűɞɟŮɠ ˊɖɔɏɠ: ɔŮɤɚɞɔɘəɏɠ ŬˊɞɗɏůŮɘɠ, 

ŬˊɞůɨɜɗŮůɖ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ, əŬɘ əŬŰŮɑůŭɡůɖ ɜɘŰɟɘəɩɜ Ŭˊɧ Űɖ ɚɑˊŬɜůɖ Űɤɜ űɡŰɩɜ. ȼ 

ɜɘŰɟɞɟɨˊŬɜůɖ, ɧˊɤɠ ɚɏɔŮŰŬɘ, Űɞɡ ɡŭɟɞűɞɟɏŬ, ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ˊŬɟɞɡůɑŬ ɛŮŰŬɚɚɘəɞɨ 

ŬɕɩŰɞɡ ɛŮ Űɖ ɛɞɟűɐ ɜɘŰɟɘəɩɜ əŬɘ ɜɘŰɟɤŭɩɜ ɘɧɜŰɤɜ, ˊɞɡ ɛŮŰŬűɏɟɞɜŰŬɘ ůŮ ŭɘŬɚɡɛɏɜɖ 

ɛɞɟűɐ (Madramootoo et al. 1992). 

ɇŬ ɜɘŰɟɩŭɖ ɗŮɤɟɞɨɜŰŬɘ ɖ ˊɘɞ Ůˊɘəɑɜŭɡɜɖ ɛɞɟűɐ ɜɘŰɟɞɟɨˊŬɜůɖɠ, ˊŬɟɧŰɘ ŬˊɞŰŮɚɞɨɜ 

ɛŮŰŬɓŬŰɘəɐ əŬŰɎůŰŬůɖ Űɞɡ ŬɕɩŰɞɡ əŬɘ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɘəɟɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ. ũŮɜɘəɎ ɖ 

ɛɞɟűɐ ŬɕɩŰɞɡ (ŬɜɧɟɔŬɜɖ ɐ ɞɟɔŬɜɘəɐ), ˊɞɡ əɡɟɘŬɟɢŮɑ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŮɝŬɟŰɎŰŬɘ 
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Ŭˊɧ Űɖ ɛɞɟűɐ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŮˊɘəɟŬŰŮɑ (ŮˊɘűŬɜŮɘŬəɐ ɐ ɡˊɞůŰɟɎɔɔɘůɖ). ɇɞ 

ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŬɟŭŮɡɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ ˊŮɟɘɏɢŮɘ ŬəɧɛŬ 

űɩůűɞɟɞ, ůŮ ɞɟɔŬɜɘəɐ əŬɘ ŬɜɧɟɔŬɜɖ ɛɞɟűɐ. ȺˊɘəɟŬŰɏůŰŮɟɖ ŮɑɜŬɘ ɖ ɞɟɔŬɜɘəɐ ɛɞɟűɐ 

űɤůűɧɟɞɡ. Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡ ůŰɞ ɜŮɟɧ ɡˊɞůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ŮɚɎɢɘůŰŮɠ, ŮɝŬɘŰɑŬɠ Űɖɠ 

ɘůɢɡɟɐɠ ˊɟɞůɟɧűɖůɐɠ Űɞɡ Ŭˊɧ Űɞ ɏŭŬűɞɠ, Űɧůɞ ůŮ ɝɖɟɎ (Johnston et al. 1965, 

MacKenzie and Viets 1974), ɧůɞ əŬɘ ůŮ ɡɔɟɎ əɚɑɛŬŰŬ  (Madramootoo et al. 1992). 

ɇɞɝɘəɎ ɘɢɜɞůŰɞɘɢŮɑŬ 

ɇŬ ŬɜɧɟɔŬɜŬ ŰɞɝɘəɎ ɘɢɜɞůŰɞɘɢŮɑŬ ŭɘŬűɏɟɞɡɜ Ŭˊɧ Űɘɠ ůɡɜɗŮŰɘəɏɠ ŬɜɧɟɔŬɜŮɠ ŮɜɩůŮɘɠ 

Ŭˊɧ Űɖɜ Ɏˊɞɣɖ ɧŰɘ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɛɘəɟɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ůŰɖ űɨůɖ əŬɘ ɡˊɎɟɢŮɘ ɐŭɖ 

ɏɜŬɠ űɡůɘəɧɠ ɓŬɗɛɧɠ Ŭɜɞɢɐɠ. ȼ ɡˊɏɟɓŬůɖ Űɞɡ ɞɟɑɞɡ ŬɡŰɞɨ ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ŰɞɝɘəɧŰɖŰŬ. 

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŮɑɜŬɘ ɔɜɤůŰɏɠ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɘɢɜɞůŰɞɘɢŮɑɤɜ 

ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬůűŬɚɞɨɠ əŬɘ ɓɘɩůɘɛɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɐ əŬɘ Ŭˊɧɟɟɘɣɖɠ ůŮ əɎˊɞɘɞ ŬˊɞŭɏəŰɖ. ɇŬ ɘɢɜɞůŰɞɘɢŮɑŬ 

ŬˊɞŰŮɚɞɨɜ ŬˊŮɘɚɐ, Űɧůɞ ɔɘŬ Űɖ ɔŮɤɟɔɑŬ, ɧůɞ əŬɘ ɔɘŬ Űɖ űɡůɘəɐ ɢɚɤɟɑŭŬ- ˊŬɜɑŭŬ, Űɞ 

ˊɧůɘɛɞ ɜŮɟɧ əŬɘ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ. ɇŬ ɘɢɜɞůŰɞɘɢŮɑŬ ˊɞɡ ɏɢɞɡɜ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ əŬɘ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɔŮɤɟɔɘəɐ ɢɟɐůɖ, ŭɘŬɘɟɏɗɖəŬɜ əŬŰɎ Deverel əŬɘ Fuji (1990), ůŮ 

ŰɏůůŮɟɘɠ əɨɟɘŮɠ əŬŰɖɔɧɟɘŮɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ɔŮɤɢɖɛɘəɐ Űɞɡɠ ůɡɛˊŮɟɘűɞɟɎ (ɄɑɜŬəŬɠ 2.1). 

ɄɑɜŬəŬɠ 2.1. ũŮɤɢɖɛɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɘɢɜɞůŰɞɘɢŮɑɤɜ (Deverel and Fuji 1990) 

ȷɚəɎɚɘŬ əŬɘ ŬɚəŬɚɘəɎ 

ɛɏŰŬɚɚŬ 

ɀɏŰŬɚɚŬ ɛŮŰɎˊŰɤůɖɠ ȷɛɏŰŬɚɚŬ ȸŬɟɘɎ ɀɏŰŬɚɚŬ 

ȸɎɟɘɞ ɉɟɩɛɘɞ ȷɟůŮɜɘəɧ ȾɎŭɛɘɞ 

ȿɑɗɘɞ ɀɞɚɡɓŭŬɑɜɘɞ ȸɧɟɘɞ ɉŬɚəɧɠ 

 ȸŬɜɎŭɘɞ ɆŮɚɐɜɘɞ ɀɧɚɡɓŭɞɠ 

   ɈŭɟɎɟɔɡɟɞɠ 

   Ɂɘəɏɚɘɞ 

   ɊŮɡŭɎɟɔɡɟɞɠ 

 

ȰɟŮɡɜŮɠ (Deverel et al. 1984, Westcot et al. 1989) ɏŭŮɘɝŬɜ ɧŰɘ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ 

ɘɢɜɞůŰɞɘɢŮɑɤɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŮˊɖɟŮɎɕɞɜŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɞ ɔŮɤɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ 

Űɖɠ ŬɟŭŮɡɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ. Ⱥˊɑůɖɠ, ɖ Ŭɨɝɖůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ ɘɢɜɞůŰɞɘɢŮɑɤɜ  

űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ŮˊŬəɧɚɞɡɗɖ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɞ ɏŭŬűɞɠ əŬɘ ůŰɞ ɜŮɟɧ, 
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ŬɚɚɎ ůŮ ɛŮɟɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ůɡɛɓŬɑɜŮɘ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ŬɡŰɐ. (Deverel and Fujii 1990). 

ȼ ˊŬɟɞɡůɑŬ ůŰɞ ɜŮɟɧ əɎˊɞɘɤɜ ůŰɞɘɢŮɑɤɜ ůŮ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɡˊɞɓŬɗɛɑɕŮɘ Űɖɜ 

ˊɞɘɧŰɖŰɎ Űɞɡ. ɆŰɞɜ ɄɑɜŬəŬ 2.2 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŬɜɩŰŮɟŮɠ Űɘɛɏɠ ůɡɔəɏɜŰɟɤůɖɠ ɔɘŬ 

ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ˊɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ŮɜɩůŮɘɠ (Ayers and Westcot 1985): 

ɄɑɜŬəŬɠ 2.2. ɀɏɔɘůŰŮɠ ŮˊɘŰɟŮˊɧɛŮɜŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɘɢɜɞůŰɞɘɢŮɑɤɜ ůŰɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ 

ȽɢɜɞůŰɞɘɢŮɑɞ ɀɏɔɘůŰɖ ɆɡɔəɏɜŰɟɤůɖ 
(mg L

-1
) 

ȷɟůŮɜɘəɧ 0.10 
ȸɧɟɘɞ 0.30 
ȾɎŭɛɘɞ 0.01 
ɉɟɩɛɘɞ 0.10 
ɉŬɚəɧɠ 0.20 
Ɇɑŭɖɟɞɠ 0.50 
ɀɧɚɡɓŭɞɠ 5.00 
ȿɑɗɘɞ 2.50 

ɀŬɔɔɎɜɘɞ 0.20 
ɀɞɚɡɓŭŬɑɜɘɞ 0.01 
Ɂɘəɏɚɘɞ 0.01 
ɆŮɚɐɜɘɞ 0.02 
ɃɡɟɎɜɘɞ - 
ȸŬɜɎŭɘɞ 0.10 

ɊŮɡŭɎɟɔɡɟɞɠ 2.00 

 

2.2. ȺŭŬűɘəɐ ȷɚŬŰɧŰɖŰŬ 

ȼ ˊɟŬəŰɘəɐ Űɖɠ ɎɟŭŮɡůɖɠ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ əŬŰŬɜɎɚɤůɖ ɛŮɔɎɚɞɡ ɧɔəɞɡ 

ɜŮɟɞɨ ŬűɐɜɞɜŰŬɠ ˊɑůɤ ɏɜŬ űɞɟŰɑɞ ŬɚɎŰɤɜ ůŮ ɏɜŬ ɛŮɘɤɛɏɜɞ ɧɔəɞ ɜŮɟɞɨ. ȷɝɑɕŮɘ ɜŬ 

ůɖɛŮɘɤɗŮɑ Ůŭɩ ɧŰɘ ɡˊɎɟɢŮɘ ɛŮɔɎɚɖ ŭɘŬűɞɟɞˊɞɑɖůɖ ɛŮŰŬɝɨ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ 

ŮˊɘűŬɜŮɘŬəɐɠ ůŰɟɎɔɔɘůɖɠ əŬɘ ɡˊɞůŰɟɎɔɔɘůɖɠ. ȰɢŮɘ ŬˊɞŭŮɘɢŰŮɑ (Reeve et al. 1955), ɧŰɘ 

Űɞ ɜŮɟɧ ŮˊɘűŬɜŮɘŬəɐɠ ůŰɟɎɔɔɘůɖɠ ŭŮɜ ɛŮŰŬɓɎɚɚŮɘ ŭɟŬɛŬŰɘəɎ Űɞ űɞɟŰɑɞ ŬɚɎŰɤɜ Űɞɡ 

ŬəɧɛŬ əŬɘ ɧŰŬɜ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ ɏɜŬ ɞɟŬŰɧ ŮˊɘűŬɜŮɘŬəɧ ŬɚŬŰɞɨɢɞ ůŰɟɩɛŬ (salt crust). 

Ⱥˊɑůɖɠ, ɛŮɚɏŰŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɚɎŭŬɠ San Joaquin Űɖɠ ȾŬɚɘűɧɟɜɘŬ, ɏŭŮɘɝŬɜ ɧŰɘ Űɞ 

ɜŮɟɧ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ ɏɢŮɘ ˊŬɟɧɛɞɘŬ ɢɖɛɘəɐ ůɨůŰŬůɖ ɛŮ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ. ɇɞ 

ɜŮɟɧ ɡˊɞůŰɟɎɔɔɘůɖɠ ɤůŰɧůɞ, ŮɛűŬɜɑɕŮɘ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɞ űɞɟŰɑɞ ŬɚɎŰɤɜ Ŭˊɧ Űɞ 

ɜŮɟɧ ɎɟŭŮɡůɖɠ ɚɧɔɤ Űɖɠ ɏəˊɚɡůɖɠ, ˊɟɎɔɛŬ ˊɞɡ ɡˊɞɓŬɗɛɑɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ. 
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ɆŰɘɠ ŬɟŭŮɡɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɝɖɟɎ əɚɑɛŬŰŬ, ɖ ɑŭɘŬ ɖ ˊɟŬəŰɘəɐ Űɖɠ 

ɎɟŭŮɡůɖɠ, çŮɜŮɟɔɞˊɞɘŮɑè ŰŬ ˊɟɞɦˊɎɟɢɞɜŰŬ ɞɟɡəŰɎ ɎɚŬŰŬ Ŭˊɧ Űɖɜ ŮŭŬűɘəɐ ɕɩɜɖ əŬɘ 

ŰŬɡŰɧɢɟɞɜŬ ɛŮŰŬűɏɟŮɘ ŰŬ ɎɚŬŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ. ȼ ŬɚɎŰɤůɖ ŮɑɜŬɘ ɖ ůɡůůɩɟŮɡůɖ 

ɡŭŬŰɞŭɘŬɚɡŰɩɜ ŬɚɎŰɤɜ ůŰɞ ɏŭŬűɞɠ, ɧˊɤɠ Űɞ ɢɚɤɟɘɞɨɢɞ ɜɎŰɟɘɞ (NaCl), Űɞ ŬɜɗɟŬəɘəɧ 

ɜɎŰɟɘɞ (Ɂa2CO3), Űɞ ɧɝɘɜɞ ŬɜɗɟŬəɘəɧ ɜɎŰɟɘɞ (ɁaHCO3), Űɞ ɗŮɥəɧ ɜɎŰɟɘɞ (Ɂa2SO4), Űɞ 

ɗŮɘɘəɧ ɛŬɔɜɐůɘɞ (ɀgSO4) əŬɘ Űɞ ɢɚɤɟɘɞɨɢɞ ɛŬɔɜɐůɘɞ (ɀgCl2). ȼ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ 

ɛŮŰɟɘɏŰŬɘ ɧˊɤɠ əŬɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ, ůŮ ɛɞɜɎŭŮɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ 

EC (dS m-1). ɇŬ ɎɚŬŰŬ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ŬɡŰɎ Űɞɡ NaSO4 əŬɘ 

NaCl, ˊɞɡ ŭŮɜ ŬˊɞŰŮɚɞɨɜ Űɞɝɘəɏɠ ŮɜɩůŮɘɠ, ɤůŰɧůɞ ɔɑɜɞɜŰŬɘ ŮˊɘɕɐɛɘŮɠ ɧŰŬɜ 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ůŰɞ ɏŭŬűɞɠ.  

ɇŬ ɎɚŬŰŬ ŮɑɜŬɘ ɏɜŬ ɓŬůɘəɧɠ ɟɡɗɛɘůŰɐɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ əŬɘ əŬɗɞɟɘůŰɘəɧɠ 

ˊŬɟɎɔɞɜŰŬɠ Ůˊɘɚɞɔɐɠ Űɖɠ ɛɞɟűɐɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ. ȼ ɡɣɖɚɐ 

ŬɚŬŰɧŰɖŰŬ ˊŮɟɘɞɟɑɕŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɐɠ Űɞɡ ɔɘŬ ɔŮɤɟɔɘəɐ ɢɟɐůɖ, 

ŮɘŭɘəɎ ůŮ ɝɖɟɏɠ ˊŮɟɘɞɢɏɠ. ɆŰŬ ɡɔɟɎ əɚɑɛŬŰŬ, ɧˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ɡˊɞůŰɟɎɔɔɘůɖ, ɖ 

ŬɚŬŰɧŰɖŰŬ ŭŮɜ ŭɖɛɘɞɡɟɔŮɑ ɘŭɘŬɑŰŮɟɞ ˊɟɧɓɚɖɛŬ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ŮəˊɚɨůŮɘɠ ɚɧɔɤ Űɤɜ 

ɓɟɞɢɞˊŰɩůŮɤɜ, Űɖ ɛŮɔŬɚɨŰŮɟɖ ŭɡɜŬŰɧŰɖŰŬ ŬɟŬɑɤůɖɠ ůŮ ŮˊɘűŬɜŮɘŬəɞɨɠ ŬˊɞŭɏəŰŮɠ əŬɘ 

ŰŬ ɢŬɛɖɚɧŰŮɟŬ ŬɟɢɘəɎ ŮˊɑˊŮŭŬ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ. ȷɡŰɧ ˊɟɞɦˊɞɗɏŰŮɘ ɓɏɓŬɘŬ Űɖɜ 

ɨˊŬɟɝɖ ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ůɡɜɗɖəɩɜ ůŰɟɎɔɔɘůɖɠ. ūɡůɘəɎ əŬɘ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ 

ŬɜɘɧɜŰɤɜ əŬɘ əŬŰɘɧɜŰɤɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ 

ɛɏɗɞŭɞ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɡ ɗŬ ŮˊɘɚŮɔŮɑ (ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ɐ Ŭˊɧɟɟɘɣɖ ůŮ ŬˊɞŭɏəŰɖ), 

ŬɚɚɎ, ɧˊɤɠ ɗŬ ŬɜŬɚɡɗŮɑ ˊŬɟŬəɎŰɤ, əŬɘ Űɖɠ ɛŮɗɧŭɞɡ ɎɟŭŮɡůɖɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

ŮűŬɟɛɞůŰŮɑ. 

ȼ ɞɚɘəɐ ůɡɔəɏɜŰɟɤůɖ Űɤɜ ŭɘŬɚɡŰɩɜ ŬɚɎŰɤɜ ɛŮŰɟɎŰŬɘ ÕŮ Űɖɜ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ 

ŬɔɤɔɘɛɧŰɖŰŬ EC ˊɞɡ ŮəűɟɎɕŮŰŬɘ ůŮ mmho/cm ůŰɞɡɠ 25Á C. ɆŰɞ ůɨůŰɖɛŬ SI ɤɠ ɛɞɜɎŭŬ 

ɏɢŮɘ ŮˊɘəɟŬŰɐůŮɘ Űɞ Siemens ŬɜɎ ɛɏŰɟɞ S/m ɐ Űɞ dS m-1 ɧˊɞɡ 1 dS m-1 = 1mmho cm-1. 

ȼ ůɡɔəɏɜŰɟɤůɖ Űɤɜ ŬɚɎŰɤɜ ůŰɞ ɜŮɟɧ ŮəűɟɎɕŮŰŬɘ əŬɘ ɛŮ Űɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬɚɡɛɏɜɤɜ 

ůŰŮɟŮɩɜ (Total Dissolved Solids - TDS),  ɢɤɟɑɠ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŬɘɤɟɞɨÕŮɜŬ 

ɘɕɐÕŬŰŬ, ŰŬ əɞɚɚɞŮɘŭɐ əŬɘ ŰŬ ŭɘŬɚɡɛɏɜŬ ŬɏɟɘŬ. ɇɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬɚɡÕɏɜɤɜ ůŰŮɟŮɩɜ 

(ɇDS) ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɘůɗŮɑ ÕŮ Űɖɜ ŮɝɎŰÕɘůɖ ɞɟɘůɛɏɜɞɡ ɧɔəɞɡ ɜŮɟɞɨ əŬɘ  

ůɡůɢŮŰɑɕŮŰŬɘ ÕŮ Űɖɜ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, ÕŮ Űɖɜ Ŭəɧɚɞɡɗɖ Ůɝɑůɤůɖ :  
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1

1

1

640 EC ɔɘŬ EC<5dS m
TDS (mg L ) = 

800 EC ɔɘŬ EC >5dS m

-

-

-

ë Ö
ì

Öí
                                                               (2.1) 

ɇɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ÕŮ ɓɎůɖ Űɖɜ ŬɚŬŰɧŰɖŰŬ (ȺC) əŬŰŬŰɎůůŮŰŬɘ ůŰɘɠ ŬəɧɚɞɡɗŮɠ ŰɏůůŮɟɘɠ 

əŬŰɖɔɞɟɑŮɠ ˊɞɘɧŰɖŰŬɠ (U.S. Salinity Laboratory 1954): 

ɄɑɜŬəŬɠ 2.3. ɄŮɟɘɞɟɘůɛɞɑ ůŰɖ ɢɟɐůɖ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŬɚŬŰɧŰɖŰŬ  

 ɀɞɜɎŭŮɠ 

ȾŬŰɖɔɞɟɑŬ əɘɜŭɨɜɞɡ  

əɑɜŭɡɜɞɠ 
ŬɚŬŰɩůŮɤɠ 
Õɘəɟɧɠ 

əɑɜŭɡɜɞɠ 
ŬɚŬŰɩůŮɤɠ 
ɛɏůɞɠ  

əɑɜŭɡɜɞɠ 
ŬɚŬŰɩůŮɤɠ 
ɛŮɔɎɚɞɠ 

əɑɜŭɡɜɞɠ 
ŬɚŬŰɩůŮɤɠ 
ˊɞɚɨ 
ɛŮɔɎɚɞɠ 

 

ȷɚŬŰɧŰɖŰŬ       

 ECAW dS m-1 < 0.25 0.25 ï 0.75 0.75 ï 2.25 > 2.25  

 (ɐ)       

 TDS mg L-1 < 160 160 ï 480 480 ï 1470 > 1470  

 

2.3. ɄŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɁɎŰɟɘɞ 

ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɁɎŰɟɘɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ŭŮɑəŰɖɠ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ 

ɜŮɟɞɨ, əɡɟɑɤɠ ɚɧɔɤ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ ɁŬŰɟɑɞɡ ůŰɘɠ űɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŮŭɎűɞɡɠ, 

ɧˊɤɠ ɖ ŭɘŬˊŮɟŬŰɧŰɖŰŬ, ɖ ŭɘɖɗɖŰɘəɧŰɖŰŬ əŬɘ ɖ əŬŰŬɚɚɖɚɧŰɖŰŬ ɔɘŬ ɔŮɤɟɔɘəɐ ɢɟɐůɖ.  

ũɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ɤɠ ˊɟɞɠ Űɞɜ əɑɜŭɡɜɞ Ŭˊɧ Űɖ ůɡɔəɏɜŰɟɤůɖ 

ŭɘŬɚɡŰɞɨ ɁŬŰɟɑɞɡ, ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɞ U.S.S.L. (1954), ɖ ůɢɏůɖ ɛŮŰŬɝɨ ɘɧɜŰɤɜ ɁŬŰɟɑɞɡ 

(Na+) ɛŮ əŬŰɘɧɜŰŬ ȷůɓŮůŰɑɞɡ əŬɘ ɀŬɔɜɖůɑɞɡ (Ca2+, Mg2+), ɔɜɤůŰɐ ɤɠ ȿɧɔɞɠ 

ɄɟɞůɟɞűɐůŮɤɠ ɁŬŰɟɑɞɡ (S.A.R./Sodium Adsorption Ratio): 

2 2

2

Na
SAR

Ca Mg

+

+ +
=

+
                                                                                               (2.2)               

ɧˊɞɡ, Na+, Ca2+, Mg2+ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ ɘɧɜŰɤɜ Na+ ,Ca2+, Mg2+ŬɜŰɑůŰɞɘɢŬ, ůŰɞ 

ŮŭŬűɘəɧ ŭɘɎɚɡɛŬ (meq L-1).  

ɇɞ ɏŭŬűɞɠ Ůɜ ɔɏɜŮɘ ŮɑɜŬɘ űɞɟŰɘůɛɏɜɞ ŬɟɜɖŰɘəɎ. ȼ ɏɜŰŬůɖ Űɞɡ ŬɟɜɖŰɘəɞɨ űɞɟŰɑɞɡ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ˊɞůɞůŰɧ Ŭɟɔɑɚɞɡ əŬɘ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ ŬɚɚɎ əŬɘ Ŭˊɧ Űɞ Ůɑŭɞɠ Űɖɠ 
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Ŭɟɔɑɚɞɡ. ȼ ɞɡŭŮŰŮɟɞˊɞɑɖůɖ Űɞɡ ŮŭɎűɞɡɠ ˊɟɞəŬɚŮɑŰŬɘ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬ əŬŰɘɧɜŰɤɜ Ca2+, 

Mg2+, Na+. ɇŬ əŬŰɘɧɜŰŬ ŬɡŰɎ ŬˊɞɟɟɞűɩɜŰŬɘ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ ˊŬɟŬɛɏɜɞɡɜ 

ŬɜŰɘəŬŰŬůŰɎůɘɛŬ əŬɘ ŮɜŬɚɚɎɝɘɛŬ. ȳŰŬɜ ŭɘɖɗɖɗŮɑ ůŰɞ ɏŭŬűɞɠ ɏɜŬ ŭɘɎɚɡɛŬ Űɞ ɞˊɞɑɞ 

ˊŮɟɘɏɢŮɘ ɘɧɜŰŬ Na+ (ɎɚŬɠ), ŰɧŰŮ ɗŬ ŬɡɝɖɗŮɑ ɖ ůɡɔəɏɜŰɟɤůɖ ɘɧɜŰɤɜ ůŰɞ ɏŭŬűɞɠ əŬɘ ɔɘŬ ɜŬ 

ŮˊɏɚɗŮɘ ɘůɞɟɟɞˊɑŬ, ɗŬ ɛŮɘɤɗɞɨɜ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ Ɏɚɚɤɜ əŬŰɘɧɜŰɤɜ.  

ɆŮ ɏɜŬ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɘɧɜŰŬ, ɘůɢɨŮɘ ɖ Ůɝɑůɤůɖ (Gapon, 

1933): 

2 2

2

Na
G

Ca Mg

Na
K

Ca Mg

g

g g

+

+ +
=

+ +
                                                                                   (2.3) 

ɧ́ ɞɡ: ɔNa,ɔCa,ɔɀg, ŮɑɜŬɘ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ˊɟɞůɟɞűɖɛɏɜɤɜ əŬŰɘɧɜŰɤɜ Na+,  Ca2+, 

Mg2+ ŬɜŰɑůŰɞɘɢŬ, ůŮ (meq 100 g-1). Na+, Ca2+, Mg2+ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɘɧɜŰɤɜ Na+,  

Ca2+, Mg2+ ŬɜŰɑůŰɞɘɢŬ, ůŰɞ ŮŭŬűɘəɧ ŭɘɎɚɡɛŬ (meq L-1) əŬɘ KG ŮɑɜŬɘ ůɡɜŰŮɚŮůŰɐɠ 

ɘɞɜŰɞŬɜŰŬɚɚŬɔɐɠ (Gapon exchange coefficient), ˊɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ Űɨˊɞ Űɞɡ 

ŮŭɎűɞɡɠ əŬɘ ɖ Űɘɛɐ Űɞɡ ɛŮŰŬɓɎɚɚŮŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɓŬɗɛɧ ŬɚəŬɚɑɤůɖɠ Űɞɡ ŮŭɎűɞɡɠ. 

Ƀ ŰŮɚŮɡŰŬɑɞɠ ɧɟɞɠ ůŰɞ ŭŮɝɘɧ ɛɏɚɞɠ Űɖɠ Ⱥɝ. 2.3 ŮɑɜŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ S.A.R.  

ɇɞ ˊɞůɞůŰɧ Űɞɡ Ŭˊɞɟɟɞűɐůɘɛɞɡ ɜŬŰɟɑɞɡ ŮəűɟɎɕŮŰŬɘ ůɡɜɐɗɤɠ ůŬɜ ˊɞůɞůŰɧ Űɖɠ 

ɘəŬɜɧŰɖŰŬɠ ŬɜŰŬɚɚŬɔɐɠ əŬŰɘɧɜŰɤɜ əŬɘ ɞɜɞɛɎɕŮŰŬɘ ɄɞůɞůŰɧ ȺɜŬɚɚŬəŰɘəɞɨ ɁŬŰɟɑɞɡ 

(Exchangeable Sodium Percentage - E.S.P.). ɆŰŬ ŬɚŬŰɞɨɢŬ ŮŭɎűɖ, Űɞ ɎɗɟɞɘůɛŬ 

ɔNa+ɔCa+ɔɀg ŮɑɜŬɘ ɑůɞ ɛŮ Űɖɜ ɞɚɘəɐ ůŮ əŬŰɘɧɜŰŬ ŮɜŬɚɚŬəŰɘəɐ ɘəŬɜɧŰɖŰŬ (Cation Exchange 

Capacity- CEC).  ȯɟŬ ɖ Ⱥɝ. 2.3, ŭɘŬɘɟɩɜŰŬɠ ŬɟɘɗɛɖŰɐ əŬɘ ˊŬɟɞɜɞɛŬůŰɐ ůŰɞ ŬɟɘůŰŮɟɧ 

ɛɏɚɞɠ ɛŮ CEC= ɔNa+ɔCa+ɔɀg, ɔɑɜŮŰŬɘ:   

Na

G
Ca Mg

ESPCEC = K SAR =
+ 100 - ESP

CEC

g

g g
Ö                                                                                (2.4) 

ɐ, ɚɨɜɞɜŰŬɠ ɤɠ ˊɟɞɠ E.S.P.:  
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                                                                                                 (2.5) 

ȼ Ůɝɑůɤůɖ 2.5 ůɡɜŭɏŮɘ Űɞɡɠ ŭɨɞ ɔɜɤůŰɞɨɠ ŭŮɑəŰŮɠ ŬɚəŬɚɘəɧŰɖŰŬɠ Űɤɜ ŮŭŬűɩɜ, 

E.S.P. əŬɘ S.A.R., ɛɏůɤ Űɞɡ ůɡɜŰŮɚŮůŰɐ Gapon ȾG. 

ɆŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ŬɜŬűɏɟɞɜŰŬɘ əŬɘ Ŭˊɚɏɠ ɔɟŬɛɛɘəɏɠ ůɢɏůŮɘɠ, ˊɞɡ ŭɑɜɞɡɜ ŬˊŮɡɗŮɑŬɠ 

Űɞ E.S.P. ůɡɜŬɟŰɐůŮɘ Űɞɡ S.A.R., ɧˊɤɠ ɖ ˊŬɟŬəɎŰɤ (Seilsepour et al. 2009): 

E.S.P.=1.95+1.03ĀS.A.R.                                                                                      (2.6) 

ȼ ŮˊɑŭɟŬůɖ Űɞɡ ɁŬŰɟɑɞɡ ůŰɖ űɡůɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ŮŭɎűɞɡɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ 

ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ˊɚŬəɘŭɑɤɜ Űɖɠ Ŭɟɔɑɚɞɡ. ɇŬ ˊɚŬəɑŭɘŬ Űɖɠ Ŭɟɔɑɚɞɡ ůŮ ŮŭɎűɖ ɛŮ ɡɣɖɚɧ 

E.S.P. əŬŰɎ Űɖ ŭɘɨɔɟŬɜůɖ, ŮɛűŬɜɑɕɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ŬˊɞŭɞɛɞɨɜŰŬɘ əŬɘ ɜŬ űɟɎɕɞɡɜ Űɞɡɠ 

ŮŭŬűɘəɞɨɠ ˊɧɟɞɡɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɛŮɘɩɜŮŰŬɘ ɖ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əŬɘ 

Ůˊɘˊɚɏɞɜ, Űɞ ɏŭŬűɞɠ ɢɎɜŮɘ Űɖ ůɡɜɞɢɐ Űɞɡ əŬɘ ŰŬ ůɡůůɤɛŬŰɩɛŬŰɎ Űɞɡ 

əŬŰŬəŮɟɛŬŰɑɕɞɜŰŬɘ (van Hoorn and van Alphen 2006). ȼ Ŭˊɞŭɧɛɖůɖ ŬɡŰɐ ɛŮ Űɖ ůŮɘɟɎ 

Űɖɠ ˊɟɞəŬɚŮɑ ɛŮɑɤůɖ ůŰɖ ŭɘɖɗɖŰɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞ ɜŮɟɧ 

ŮűŬɟɛɞɔɐɠ ɜŬ ɚɘɛɜɎɕŮɘ  ŮˊɘűŬɜŮɘŬəɎ ɐ əŬɘ ɜŬ ŬˊɞɟɟɏŮɘ. ɄɟɞɓɚɐɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

əŬɘ ɛŮ Űɞɜ ŬŮɟɘůɛɧ Űɞɡ ŮŭɎűɞɡɠ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ, ˊɞɡ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧɠ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ əŬɘ Űɖɜ ɡɔŮɑŬ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ȾŬŰɎ Űɖɜ ɝɐɟŬɜůɖ Űɞɡ ŮŭɎűɞɡɠ, ŰŬ 

ŭɘŬůəɞɟˊɘůɛɏɜŬ ŮŭŬűɘəɎ ůɤɛŬŰɑŭɘŬ ŭɖɛɘɞɡɟɔɞɨɜ ɛɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɐ ɚŮˊŰɐ əŬɘ 

ɗɟɡɛɛŬŰɘůɛɏɜɖ əɟɞɨůŰŬ, ˊɞɡ ŮɛˊɞŭɑɕŮɘ Űɖ ɓɚɎůŰɖůɖ Űɞɡ űɡŰɞɨ. 

ȼ ŭŮɨŰŮɟɖ ŬɘŰɑŬ ˊŬɗɞɔɏɜŮɘŬɠ Űɤɜ ŮŭŬűɩɜ ɛŮ ɡɣɖɚɧ E.S.P. ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɗɟɏɣɖ 

Űɞɡ űɡŰɞɨ. ɇŬ űɡŰɎ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ŬɡŰɎ ŰŬ ŮŭɎűɖ ŮɛűŬɜɑɕɞɡɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ˊɞůɧŰɖŰŮɠ ɜŬŰɟɑɞɡ Ŭˊɧ ŬɡŰɏɠ Űɞɡ ŬůɓŮůŰɑɞɡ. ɋůŰɧůɞ, ɞɟɘůɛɏɜŬ űɡŰɎ ɧˊɤɠ ŰŬ 

ŮůˊŮɟɘŭɞŮɘŭɐ əŬɘ ŭɏɜŰɟŬ əŬɟˊɩɜ (nut trees) ɏɢɞɡɜ ɘŭɘŬɑŰŮɟɖ ŮɡŬɘůɗɖůɑŬ ůŰɞ ɜɎŰɟɘɞ. 

ȰŰůɘ, ɧŰŬɜ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŮ ŮŭɎűɖ ɛŮ Űɘɛɏɠ Űɞɡ E.S.P. Ŭˊɧ 5 ɏɤɠ 10, ŬɡŰɎ ŰŬ ŭɏɜŰɟŬ 

ŮɛűŬɜɑɕɞɡɜ Űɞɝɘəɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɜŬŰɟɑɞɡ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ űɡŰɎ ˊɎɜŰɤɠ ɏɢɞɡɜ 

ɛŮɔŬɚɨŰŮɟŮɠ Ŭɜɞɢɏɠ ůŰɖɜ ŬɚəŬɚɑɤůɖ. ũɘŬ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ ɞɘ ˊŬɟŬˊɎɜɤ ˊŬɗɞɔɏɜŮɘŮɠ, 

ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ əŬŰɎ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ, ɜŬ  ŮɚŮɔɢɗɞɨɜ ˊŮɘɟŬɛŬŰɘəɎ ɞɘ ŭŮɑəŰŮɠ S.A.R. əŬɘ E.S.P.. 
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ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ůɡůŰɐɛŬŰŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ Űɤɜ ŬɚŬŰɞɨɢɤɜ ŮŭŬűɩɜ, ɏɢŮɘ 

əŬɗɘŮɟɤɗŮɑ ŭɘŮɗɜɩɠ ŬɡŰɧ Űɞɡ U.S. Salinity Laboratory (1954). ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ŬɡŰɐ 

ŬɜŬˊŰɨɢɗɖəŮ əɡɟɑɤɠ, ɛŮ ůəɞˊɧ Űɖɜ ŮŭŬűɞɓŮɚŰɑɤůɖ Űɤɜ ŬɚŬŰɞɨɢɤɜ ŮəŰɎůŮɤɜ. ɇɞ 

ůɨůŰɖɛŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ ŮɑɜŬɘ Ŭˊɚɧ, əŬɗɩɠ ɓŬůɑɕŮŰŬɘ ůŮ ŭɨɞ ˊŬɟŬɛɏŰɟɞɡɠ, Űɖɜ 

ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ůŮ ůɡɜɗɐəŮɠ əɞɟŮůɛɞɨ ECe əŬɘ Űɞ ɄɞůɞůŰɧ ȺɜŬɚɚŬəŰɘəɞɨ 

ɁŬŰɟɑɞɡ, E.S.P.ɆɡɔəŮəɟɘɛɏɜŬ:   

1. ȷɚŬŰɞɨɢŬ ŮŭɎűɖ ɛŮ ECe> 4 dS m-1 əŬɘ E.S.P.< 15. ɇɞ pH ůŰŬ ŮŭɎűɖ ŬɡŰɎ ŮɑɜŬɘ 

ɔŮɜɘəɎ əɎŰɤ Ŭˊɧ 8.5. ɇŬ əɡɟɑŬɟɢŬ ŬɜɘɧɜŰŬ ŮɑɜŬɘ ŬɡŰɎ Űɞɡ Cl
-

 əŬɘ SO4, HCO3 ůŮ 

ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ əŬɘ ůˊŬɜɘɧŰŮɟŬ NO3. ɇɞ Na+ Ůɝ ɞɟɘůɛɞɨ ŬˊɞŰŮɚŮɑ ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɞ 

50% Űɤɜ ůɡɜɞɚɘəɩɜ əŬŰɘɧɜŰɤɜ. ȷɜɗɟŬəɘəɧ ȷůɓɏůŰɘɞ əŬɘ ɔɨɣɞɠ Ůˊɑůɖɠ ɛˊɞɟŮɑ ɜŬ 

ɡˊɎɟɢɞɡɜ ůŰɞ ɏŭŬűɞɠ. 

2. ȷɚŬŰɞɨɢŬ ŮŭɎűɖ - ŬɚəŬɚɘɤɛɏɜŬ ŮŭɎűɖ ɛŮ ECe> 4 dS m-1 əŬɘ E.S.P.> 15. ɇɞ pH ůŰŬ 

ŮŭɎűɖ ŬɡŰɎ ŮɑɜŬɘ ɔŮɜɘəɎ ɡɣɖɚɧŰŮɟɞ Ŭˊɧ 8.5 ɐ ɞɡŭɏŰŮɟɞ. ȷɜ Űɞ pH ŮɑɜŬɘ ɡɣɖɚɧŰŮɟɞ 

Űɞɡ 8.5 ŰɧŰŮ ůɡɜŬɜŰɩɜŰŬɘ ůɡɜɐɗɤɠ ŬɜɘɧɜŰŬ, ɧˊɤɠ ɧɝɘɜŬ ŬɜɗɟŬəɘəɎ ɐ ɞɡŭɏŰŮɟŬ, 

HCO3
- əŬɘ CO3

2-, ŬɜŰɑůŰɞɘɢŬ. ɇɞ Na+ ŮɑɜŬɘ ˊŬɟɧɜ ůŬɜ ɞɡŭɏŰŮɟɞ ɎɚŬɠ ůŰɖ ɛɞɟűɐ 

əɡɟɑɤɠ NaCl əŬɘ Na2SO4. ȷɡŰɎ ŰŬ ŮŭɎűɖ ůɡɜɐɗɤɠ ŮɑɜŬɘ əŬɘ ŰŬ ˊɘɞ ˊɟɞɓɚɖɛŬŰɘəɎ ɔɘŬ 

ɓŮɚŰɑɤůɖ.  

3. ɀɖ ȷɚŬŰɞɨɢŬ ŮŭɎűɖ - ŬɚəŬɚɘɤɛɏɜŬ ŮŭɎűɖ ɛŮ ECe< 4 dS m-1 əŬɘ E.S.P.> 15. ɇɞ pH 

ůŰŬ ŮŭɎűɖ ŬɡŰɎ ŮɑɜŬɘ ɔŮɜɘəɎ ɡɣɖɚɧŰŮɟɞ Ŭˊɧ 8.5. ɇɞ Na+ ŬˊɞŰŮɚŮɑ Ůɝ ɞɟɘůɛɞɨ Űɞ 

əɡɟɑŬɟɢɞ əŬŰɘɧɜ. ɇɞ ɏŭŬűɞɠ ˊɘɗŬɜɧ ɜŬ ˊŮɟɘɏɢŮɘ CaCO3 Űɞ ɞˊɞɑɞ ɤůŰɧůɞ, ŮɝŬɘŰɑŬɠ 

Űɖɠ ɢŬɛɖɚɐɠ Űɞɡ ŭɘŬɚɡŰɧŰɖŰŬɠ, ŭŮ ɛˊɞɟŮɑ ɜŬ ůɡɜŮɘůűɏɟŮɘ əŬŰɎ Űɖɜ ŮŭŬűɞɓŮɚŰɑɤůɖ, 

ŮəŰɧɠ əŬɘ Ŭɜ Űɞ pH Űɞɡ ŮŭɎűɞɡɠ ɛŮɘɤɗŮɑ. ȼ ŭɞɛɐ Űɤɜ ŮŭŬűɩɜ ŬɡŰɩɜ ŮɑɜŬɘ ůɡɜɐɗɤɠ 

űŰɤɢɐ ɔɘŬ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊɘɞ ˊɎɜɤ. ȼ ŮˊɘűŬɜŮɘŬəɐ ŮŭŬűɘəɐ 

ůŰɟɩůɖ ŮɑɜŬɘ ŬˊŬɚɚŬɔɛɏɜɖ Ŭˊɧ CaCO3 əŬɘ ŮɛűŬɜɑɕŮɘ pH<7. 

2.4. ɄŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ȷɜɗɟŬəɘəɎ ȷɜɘɧɜŰŬ 

Ƀ ŭŮɑəŰɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ 

ɜŮɟɞɨ Ŭˊɧ ˊɚŮɡɟɎɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ ůŮ ɧɝɘɜŬ ŬɜɗɟŬəɘəɎ ŬɜɘɧɜŰŬ  (ȼCO3
-), ŮɑɜŬɘ Űɞ 

ɈˊɞɚŮɘɛɛŬŰɘəɧ ȷɜɗɟŬəɘəɧ ɁɎŰɟɘɞ (Residual Sodium Carbonate ï R.S.C.), ˊɞɡ 

ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɞɜ Eaton (1950): 
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2 2 2

3 3( ) ( )RSC HCO CO Ca Mg- - + += + - +                                                                      (2.7) 

ɧ́ ɞɡ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ ŮəűɟɎɕɞɜŰŬɘ ůŮ meq L-1. ɇŬ ɧɝɘɜŬ ŬɜɗɟŬəɘəɎ ŬɜɘɧɜŰŬ HCO3
- 

ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ ůɢɖÕŬŰɑɕɞɡɜ ŭɡůŭɘɎɚɡŰŮɠ ŮɜɩůŮɘɠ ÕŮ ŰŬ ɘɧɜŰŬ Ca2+ əŬɘ ɀg2+ ÕŮ 

ŬˊɞŰɏɚŮůÕŬ Űɖ ůɢŮŰɘəɐ Ŭɨɝɖůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ Ɂa+. ȼ ɏɟŮɡɜŬ Űɞɡ Wilcox (1958) 

əŬŰɏɚɖɝŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɜŮɟɧ ɛŮ ŭŮɑəŰɖ R.S.C. ɛŮɔŬɚɨŰŮɟɞ Űɞɡ 2.5 meq L-1 ŮɑɜŬɘ 

ŬəŬŰɎɚɚɖɚɞ ɔɘŬ ɎɟŭŮɡůɖ. ɃɟɘŬəɏɠ Űɘɛɏɠ Űɞɡ R.S.C. ɗŮɤɟɞɨɜŰŬɘ Ŭˊɧ 1.25 ɏɤɠ 2.5, Ůɜɩ 

ɛŮ ŬůűɎɚŮɘŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɜŮɟɧ ɛŮ R.S.C. ɛɘəɟɧŰŮɟɞ Űɞɡ 1.25 meq L-1. 

   

2.5. ɇɞɝɘəɧŰɖŰŬ ɘɧɜŰɤɜ 

Ƀɘ ɛɖɢŬɜɘůɛɞɑ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ŰŬ ɘɧɜŰŬ Ůˊɘŭɟɞɨɜ ůŰŬ űɡŰɎ ŮɑɜŬɘ ŭɨɞ: ɘ). ɖ 

ˊɟɞůɟɧűɖůɖ Űɤɜ ɘɧɜŰɤɜ Űɞɡ ŮŭŬűɘəɞɨ ɜŮɟɞɨ ɛɏůɤ Űɞɡ ɟɘɕɘəɞɨ Űɞɡɠ ůɡůŰɐɛŬŰɞɠ. ɇŬ 

ˊɟɞůɟɞűɖɛɏɜŬ ɘɧɜŰŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰŬ űɨɚɚŬ, ɧˊɞɡ ůɡůůɤɟŮɨɞɜŰŬɘ ɛɏůɤ Űɖɠ 

ŭɘŬˊɜɞɐɠ. ȼ ůɡɔəɏɜŰɟɤůɖ Űɞɡɠ ɛɎɚɘůŰŬ ŬɡɝɎɜŮŰŬɘ ŮəŮɑ ɧ́ ɞɡ ɖ ŭɘŬˊɜɞɐ ŮɑɜŬɘ 

ɡɣɖɚɧŰŮɟɖ, ŭɖɚŬŭɐ ůŰŬ ɎəɟŬ əŬɘ ůŰɘɠ Ŭəɛɏɠ Űɤɜ űɨɚɚɤɜ.  ȼ ůɡůůɩɟŮɡůɖ ŮɑɜŬɘ Ŭɟɔɐ 

ŭɘŬŭɘəŬůɑŬ, ɔɘô ŬɡŰɧ ɖ ɕɖɛɘɎ ůŰɞ űɨɚɚɤɛŬ ŬɟɔŮɑ ɜŬ ɔɑɜŮɘ ŬɜŰɘɚɖˊŰɐ. Ƀ ɓŬɗɛɧɠ ŮˊɑŭɟŬůɖɠ 

ˊɎɜɤ ůŰɞ űɡŰɧ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŭɘɎɟəŮɘŬɠ ɏəɗŮůɖɠ ůŰɖɜ ŰɞɝɘəɧŰɖŰŬ, ůŰɖ 

ůɡɔəɏɜŰɟɤůɖ Űɤɜ ɘɧɜŰɤɜ, ůŰɖɜ ŮɡŬɘůɗɖůɑŬ Űɞɡ ŮəɎůŰɞŰŮ űɡŰɞɨ əŬɘ Űɞɜ ɧɔəɞ Űɞɡ ɜŮɟɞɨ 

Űɖɠ ŭɘŬˊɜɞɐɠ. ɆŮ ɏɜŬ ɗŮɟɛɧ əɚɑɛŬ (ɐ ɗŮɟɛɐ Ůˊɞɢɐ) ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŰŬ ɘɧɜŰŬ 

ůɡůůɤɟŮɨɞɜŰŬɘ ˊɘɞ ɔɟɐɔɞɟŬ ůŮ ůɢɏůɖ ɛŮ ɏɜŬ ɡɔɟɧ əɚɑɛŬ (ɐ ɡɔɟɐ Ůˊɞɢɐ), ɧˊɞɡ ɛˊɞɟŮɑ 

ɜŬ ůɡɛɓŮɑ ŮɚɎɢɘůŰɖ ɐ əŬɗɧɚɞɡ ɕɖɛɘɎ. ɘɘ). ɖ ˊɟɞůɟɧűɖůɖ Űɤɜ Űɞɝɘəɩɜ ɘɧɜŰɤɜ əŬŰŮɡɗŮɑŬɜ 

Ŭˊɧ Űɞ űɨɚɚɤɛŬ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɛɏɗɞŭɞɠ ɎɟŭŮɡůɖɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ŮɑɜŬɘ ɞ 

əŬŰŬɘɞɜɘůɛɧɠ. ȽŭɘŬɑŰŮɟŬ ŰŬ ɘɧɜŰŬ ɢɚɤɟɑɞɡ əŬɘ ɜŬŰɟɑɞɡ ˊɟɞůɟɞűɩɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɞ 

űɨɚɚɤɛŬ. ȼ ŮˊɑŭɟŬůɖ Űɞɡɠ ŮɑɜŬɘ Űɞɝɘəɐ, ɘŭɘŬɑŰŮɟŬ ůŰŬ ŮůˊŮɟɘŭɞŮɘŭɐ. ȷɝɘɞůɖɛŮɑɤŰɖ 

Ŭəɧɛɖ ŮɑɜŬɘ ɖ ŬɟɜɖŰɘəɐ ŮˊɑŭɟŬůɖ Űɤɜ ɘɧɜŰɤɜ ɓɞɟɑɞɡ, ˊɞɡ Ŭəɧɛɖ əŬɘ ůŮ ɛɘəɟɐ 

ůɡɔəɏɜŰɟɤůɖ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮˊɘɓɚŬɓɐ ůŰŬ űɡŰɎ əŬɘ Ůˊɘŭɟɞɨɜ 

ŬɟɜɖŰɘəɎ ůŰɖɜ ˊŬɟŬɔɤɔɐ (ɇůŬəɑɟɖɠ 1986). 

ɆŰɞɜ ɄɑɜŬəŬ 2.4 əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ɔŮɜɘəɞɑ ˊŮɟɘɞɟɘůɛɞɑ ůŰɖɜ ŬɟŭŮɡŰɘəɐ ɢɟɐůɖ, 

ŬɜɎɚɞɔŬ ɛŮ Űɖ ůɡɔəɏɜŰɟɤůɖ ɘɧɜŰɤɜ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ əŬŰɎ F.A.O. (1992). 
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ɄɑɜŬəŬɠ 2.4. ɄŮɟɘɞɟɘůɛɞɑ ůŰɖ ɢɟɐůɖ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŰɞɝɘəɧŰɖŰŬ Űɤɜ 
ɘɧɜŰɤɜ 

 ɄŮɟɘɞɟɘůɛɧɠ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ 

 ȾŬɜɏɜŬɠ Ɉˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ ȷˊŬɔɞɟŮɡŰɘəɧ 

ȷ) Ʉɟɧůɚɖɣɖ Ŭˊɧ Űɖ ɟɑɕŬ    

Na
+
 (mg L

-1
) <69 69ï207 >207 

Cl
-
 (mg L

-1
) <142 142ï355 >355 

B
3+

 (mg L
-1

) <0.7 0.7ï3 >3 

B) Ʉɟɧůɚɖɣɖ Ŭˊɧ Űɞ 
űɨɚɚɤɛŬ 

   

Na
+
 (mg L

-1
) <69 ï >69 

Cl
-
  (mg L

-1
) <106 ï >106 

ũ) Ⱥɘŭɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ    

NH4
+
 and NO3

-
 (mg L

-1
) <22 22ï133 >133 

HCO3
-
 (mg L

-1
) <90 90ï520 >520 

pH 6.5ï8.4   

 
 
 

  

2.6. ȷɜɞɢɐ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ 

ȼ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ůŮ ůɡɜɗɐəŮɠ Ŭɔɟɞɨ ECsw, ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ 

ˊŮɟɘŮɢɧɛŮɜɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ əŬɘ Ůˊɞɛɏɜɤɠ, ůŰɖ ůɡɔəɏɜŰɟɤůɖ ŭɘŬɚɡŰɩɜ ŬɚɎŰɤɜ ůŰɞ 

ɜŮɟɧ Űɞɡ ŮŭɎűɞɡɠ (soil water salinity), ŬˊɞŰŮɚŮɑ Űɞ űɡůɘəɧ ɛɏɔŮɗɞɠ ůŰɞ ɞˊɞɑɞ 

ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ŰŬ űɡŰɎ əŬŰɎ Űɖɜ ˊɟɧůɚɖɣɖ ɜŮɟɞɨ Ŭˊɧ Űɞ ɏŭŬűɞɠ ɛɏůɤ Űɖɠ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ.  ȼ ŭɡůəɞɚɑŬ ɤůŰɧůɞ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ŮŭŬűɘəɐɠ 

ɡɔɟŬůɑŬɠ ɏɔəŮɘŰŬɘ ůŰɞ ɧŰɘ ůŰɖɜ ɞɡůɑŬ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŭɘɎɚɡɛŬ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ. ɇɞ 

ɛɏɔŮɗɞɠ ŬɡŰɧ (ECsw) ŭŮɜ əŬŰɏůŰɖ ŭɧəɘɛɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ 

Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ɔɘŬ Űɖ ɗɏůˊɘůɖ ɞɟɑɤɜ ŬɚŬŰɧŰɖŰŬɠ ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ. ȷɡŰɧ 

ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ ŭŮɜ ŮɑɜŬɘ ůŰŬɗŮɟɧ ɛɏɔŮɗɞɠ, ŬɚɚɎ ɛŮŰŬɓɎɚɚŮŰŬɘ əŬŰɎ Űɞɜ əɨəɚɞ Űɖɠ 

ɎɟŭŮɡůɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ɛŮŰŬɓɞɚɐ ůŰɖɜ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ (Rhoades 1988). ȼ ɢɟɐůɖ 

Űɞɡ ECsw ɔɘŬ Űɖ ɗɏůˊɘůɖ Űɤɜ ɞɟɑɤɜ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ Űɤɜ űɡŰɩɜ, ˊɟɞɦˊɞɗɏŰŮɘ 

Űɖɜ ŬɜŬűɞɟɎ ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ, ɧˊɤɠ ŮɑɜŬɘ ˊ.ɢ. ɖ 

ɡŭŬŰɞɥəŬɜɧŰɖŰŬ. Ƀ əɡɟɘɧŰŮɟɞɠ ɤůŰɧůɞ ɚɧɔɞɠ ˊɞɡ Űɞ ɛɏɔŮɗɞɠ ŬɡŰɧ ŭŮɜ ŮɑɜŬɘ ˊɟŬəŰɘəɧ, 

ŮɑɜŬɘ ɖ ŭɡůəɞɚɑŬ ŮɝŬɔɤɔɐɠ ŭŮɑɔɛŬŰɞɠ ɜŮɟɞɨ əɎŰɤ Ŭˊɧ űɡůɘəɏɠ ůɡɜɗɐəŮɠ ŮŭŬűɘəɐɠ 

ɡɔɟŬůɑŬɠ ůŰɞɜ Ŭɔɟɧ (F.A.O. 1999). 

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɏɜŬ ˊɘɞ ŮɨɢɟɖůŰɞ ɛɏɔŮɗɞɠ,  ˊɞɡ ŮɑɜŬɘ ɖ Ůɘŭɘəɐ 

ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ Űɞɡ ŬˊɞůŰɎɔɛŬŰɞɠ əɞɟŮůɛɏɜɞɡ ŮŭŬűɘəɞɨ ŭŮɑɔɛŬŰɞɠ (ECe). ɇɞ 

ůɖɛŮɑɞ Űɞɡ əɞɟŮůɛɞɨ ɡˊɞɚɞɔɑɕŮŰŬɘ ŮɛˊŮɘɟɘəɎ, Ŭˊɧ Űɖ ɢŬɟŬəŰɖɟɘůŰɘəɐ ɔɡŬɚɎŭŬ Űɖɠ 
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ˊɎůŰŬɠ ŮŭɎűɞɡɠ əŬɘ Ŭˊɧ ůɢŮŰɘəɧ ɏɚŮɔɢɞ Űɖɠ ɡŭŬɟɧŰɖŰŬɠ (U.S. Salinity Laboratory 

1954). ȺˊŮɘŭɐ ɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ əɞɟŮůɛɞɨ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Űɖɠ ɡŭŬŰɞɥəŬɜɧŰɖŰŬɠ (FC), 

ɖ Űɘɛɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ əɞɟŮůɛɏɜɞɡ ŬˊɞůŰɎɔɛŬŰɞɠ ECe ɡˊɞɚɞɔɑɕŮŰŬɘ 

ůɢŮŭɧɜ ůŰɞ ɐɛɘůɡ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɖɜ ɡŭŬŰɞɥəŬɜɧŰɖŰŬ ECFC,  ɘůɢɨŮɘ ŭɖɚŬŭɐ 

ECFC = 2Ŀ ECe (F.A.O. 1985). 

ȼ ɡˊɞəŮɘɛŮɜɘəɧŰɖŰŬ ůŰɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůɖɛŮɑɞɡ əɞɟŮůɛɞɨ Űɖɠ ŮŭŬűɘəɐɠ ˊɎůŰŬɠ 

ˊɟɞəɎɚŮůŮ Űɖɜ ŬɛűɘůɓɐŰɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ (Shaw 1994) əŬɘ ɞŭɐɔɖůŮ ůŰɖ ɢɟɐůɖ 

ŭɘŬɚɡɛɎŰɤɜ ɜŮɟɞɨ-ŮŭɎűɞɡɠ ɛŮ ůɡɔəŮəɟɘɛɏɜɖ ŬɜŬɚɞɔɑŬ. ȰŰůɘ ˊɟɞɏəɡɣŬɜ ɞɘ 

ŬɔɤɔɘɛɧŰɖŰŮɠ EC1:1, EC1:2, EC1:5 ˊɞɡ ɞɟɑɕɞɡɜ əŬɘ Űɞ ɚɧɔɞ ŬɜɎɛŮɘɝɖɠ ɜŮɟɞɨ-ŮŭɎűɞɡɠ əŬŰô 

ɧɔəɞ əŬɘ əŬŰɎ ɓɎɟɞɠ. ȺˊŮɘŭɐ ɤůŰɧůɞ ŰŬ ɧɟɘŬ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ Űɤɜ űɡŰɩɜ ɏɢɞɡɜ 

ŮəűɟŬůŰŮɑ ɤɠ ˊɟɞɠ Űɞ ECe, ŬɜŬˊŰɨɢɗɖəŬɜ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟŮɡɜɖŰɏɠ ŮɛˊŮɘɟɘəɏɠ 

ŮɝɘůɩůŮɘɠ ɔɘŬ Űɖ ɛŮŰŬŰɟɞˊɐ Űɤɜ EC1:1, EC1:2, EC1:5 ůŮ ECe (Sonneveld and Van Den 

Ende 1971, Al-Mustafa and Al-Omran 1990, Wada et al. 2006, Alexakis et al. 2014). 

 
ȼ ŬɚŬŰɧŰɖŰŬ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ űɡŰɞɨ ɛŮ ŭɨɞ Űɟɧˊɞɡɠ: 

1. ȺˊɑŭɟŬůɖ ůŰɞ ɞůɛɤŰɘəɧ ŭɡɜŬɛɘəɧ: ȳŰŬɜ ɖ ůɡɔəɏɜŰɟɤůɖ Űɤɜ ŬɚɎŰɤɜ ŬɡɝɎɜŮɘ Űɞ 

ɞůɛɤŰɘəɧ ŭɡɜŬɛɘəɧ, ɛŮɘɩɜŮŰŬɘ ɖ ŭɘŬɗɏůɘɛɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

űɡŰɞɨ. ȷɡŰɧ Űɞ űŬɘɜɧɛŮɜɞ ŮɝɖɔŮɑ əŬɘ Űɖ ɛɘəɟɐ Ŭɜɞɢɐ Űɤɜ ɚŬɢŬɜɘəɩɜ ˊ.ɢ. ůŰɖɜ 

ŬɚŬŰɧŰɖŰŬ, əŬɗɩɠ ŮɑɜŬɘ űɡŰɎ ˊɞɡ ɏɢɞɡɜ ɛɘəɟɐ ɘəŬɜɧŰɖŰŬ ɛɨɕɖůɖɠ ɡɔɟŬůɑŬɠ 

(ɛɘəɟɧŰŮɟɖ Űɞɡ 1 bar).  

2. ȺˊɑŭɟŬůɖ ůŮ ŮɘŭɘəɎ ɘɧɜŰŬ: ȷɡŰɧ ˊɟɞəŬɚŮɑ ŬɜɘůɞɟɟɞˊɑŬ ůŰɖɜ ˊɟɧůɚɖɣɖ ɘɧɜŰɤɜ, 

ŬɜŮˊɎɟəŮɘŬ ůŮ ɞɟɘůɛɏɜŬ ůŰɞɘɢŮɑŬ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŰŮɚɘəɎ ɛŮɑɤůɖ 

Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ űɡŰɞɨ. Ⱥˊɑůɖɠ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ˊŬɟŬˊɎɜɤ, ɖ ŰɞɝɘəɧŰɖŰŬ 

ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ɘɧɜŰɤɜ ɧˊɤɠ ˊ.ɢ. Űɞɡ Cl
-

  əŬɘ Űɞɡ 

Na+ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ ˊŬɗɞɔɏɜŮɘŮɠ ůŰŬ űɡŰɎ, ɧˊɤɠ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ əɎɣɘɛɞ Űɤɜ 

űɨɚɚɤɜ. 

ȾɎɗŮ űɡŰɧ ŬɜŰɘŭɟɎ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ ɛŮ ŭɘŬűɞɟŮŰɘəɧ Űɟɧˊɞ. ɃɟɘůɛɏɜŬ Ŭˊɧ ŬɡŰɎ ɏɢɞɡɜ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬˊŰɨůůɞɜŰŬɘ ɢɤɟɑɠ ɘŭɘŬɑŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ ůŮ ɡűɎɚɛɡɟɞ 

ˊŮɟɘɓɎɚɚɞɜ, ɢɤɟɑɠ ɜŬ ɛŮɘɩɜŮŰŬɘ ɖ Ŭˊɧŭɞůɐ Űɞɡɠ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ŭɘŬűɞɟŮŰɘəɧ 

ɛɖɢŬɜɘůɛɧ Űɞɡ ɟɘɕɘəɞɨ Űɞɡɠ ůɡůŰɐɛŬŰɞɠ, ˊɞɡ ŮˊɘŰɟɏˊŮɘ ɜŬ ŬɡɝɎɜɞɡɜ Űɞ ɞůɛɤŰɘəɧ 

ŭɡɜŬɛɘəɧ Űɞɡɠ əŬɘ ɜŬ Ŭˊɞɛɡɕɞɨɜ ˊŮɟɘůůɧŰŮɟɞ ɜŮɟɧ Ŭˊɧ Űɞ ɏŭŬűɞɠ. ɆŮ ŬɡŰɐ Űɖɜ 
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ɘəŬɜɧŰɖŰŬ Űɤɜ űɡŰɩɜ ɓŬůɑɕŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ůŰɖɜ ɎɟŭŮɡůɖ, 

ɛɏɢɟɘ Űɞ ɧɟɘɞ Űɖɠ Ŭɜɞɢɐɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɖɜ ŮŭŬűɘəɐ 

ɕɩɜɖ.  

ũɘŬ ŰŬ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ŰŬ űɡŰɎ ɏɢŮɘ ɓɟŮɗŮɑ ˊŮɘɟŬɛŬŰɘəɎ ɧŰɘ ɖ ŮˊɑŭɟŬůɖ Űɖɠ 

ŬɚŬŰɧŰɖŰŬɠ ůŰɖɜ Ŭˊɧŭɞůɖ, ŬˊɞŰŮɚŮɑ ɛɘŬ əŬɛˊɨɚɖ ůɘɔɛɞŮɘŭɞɨɠ ɛɞɟűɐɠ. ũɘŬ ɜŬ 

ŮəűɟŬůŰŮɑ ɖ Ŭɜɞɢɐ Űɞɡ űɡŰɞɨ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

(Relative Yield - RY). Ƀɘ Maas əŬɘ Hoffman (1977) ˊɟɧŰŮɘɜŬɜ, ɓŬůɘɕɧɛŮɜɞɘ ůŮ 

ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, ɛɘŬ ɔɟŬɛɛɘəɐ ůɢɏůɖ, ˊɞɡ ŮəűɟɎɕŮɘ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY (%) 

Űɞɡ űɡŰɞɨ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ɛɏůɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ůɡɜɗɐəŮɠ əɞɟŮůɛɞɨ (ECe). 

ȼ ůɢɏůɖ ŬɡŰɐ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɖɜ Ůɝɑůɤůɖ:  

RY= 100- bĀ (ECe - a)                                                                                              (2.8) 

ɧˊɞɡ a ŮɑɜŬɘ Űɞ əŬŰɩűɚɘ ŬɚŬŰɧŰɖŰŬɠ ŮəűɟŬůɛɏɜɞ ůŮ (dS m-1) əŬɘ b ŮɑɜŬɘ ɖ əɚɑůɖ. ɆŰɞ 

ɆɢɐɛŬ 2.2 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ Ⱥɝ. 2.8 ɔɘŬ əɎˊɞɘŮɠ ŮɜŭŮɘəŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ. ũɘŬ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ (ŭɘŬəŮəɞɛɛɏɜŮɠ ɔɟŬɛɛɏɠ), űŬɑɜɞɜŰŬɘ ŰŬ Ůɝɐɠ: (Ŭ). Ȱɤɠ əɎˊɞɘŬ Űɘɛɐ Űɞɡ ECe, 

ŭɘŬűɞɟŮŰɘəɐ ɔɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ, ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY ˊŬɟŬɛɏɜŮɘ ůŰɞ 100% əŬɘ (ɓ). 

ȷˊɧ Űɖɜ Űɘɛɐ ŬɡŰɐ əŬɘ ɔɘŬ ɛŮɔŬɚɨŰŮɟŮɠ, ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY ɛŮɘɩɜŮŰŬɘ ɔɟŬɛɛɘəɎ. ɆŰɞ 

ɑŭɘɞ ɆɢɐɛŬ, ɞɘ ůɡɜŮɢŮɑɠ ɔɟŬɛɛɏɠ ŮɑɜŬɘ ŰŬ ɧɟɘŬ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, ˊɞɡ ɞɟɑɕɞɡɜ 

ˊŮɟɘɞɢɏɠ ɢŬɟŬəŰɖɟɘůɛɞɨ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ (ŮɡŬɑůɗɖŰŮɠ əɚˊ), ŬɜɎɚɞɔŬ ůŮ ˊɞɘɎ ˊŮɟɘɞɢɐ 

ɓɟɑůəɞɜŰŬɘ ɛŮ ɓɎůɖ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ Űɖɠ Ⱥɝ. 2.8. 

Tɘɛɏɠ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ a əŬɘ b Űɖɠ Ⱥɝ. 2.8 ɔɘŬ ŭɘɎűɞɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ, ˊŮɟɘɏɢɞɜŰŬɘ 

ůŰɞɜ ɄɑɜŬəŬ ȷ1 Űɞɡ ɄŬɟŬɟŰɐɛŬŰɞɠ. 
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ΣΧΗΜΑ 2.2. ΧΑΡΑΚΤΗΡΙΣΤΙΚΕΣ ΚΑΜΠΥΛΕΣ ΣΧΕΤΙΚΗΣ ΑΠΟΔΟΣΗΣ ΓΙΑ ΦΥΤΑ ΜΕ ΔΙΑΦΟΡΕΤΙΚΗ ΑΝΟΧΗ ΣΤΗΝ 

ΑΛΑΤΟΤΗΤΑ (MAAS AND HOFFMAN 1977). 

 

ɇɞ ɔɟŬɛɛɘəɧ ɛɞɜŰɏɚɞ Űɤɜ Maas əŬɘ Hoffman ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖ 

ɗɏůˊɘůɖ ɔŮɜɘəɩɜ ɞŭɖɔɘɩɜ ɔɘŬ Űɖ ɢɟɐůɖ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ. ɄŬɟɧɚŬ ŬɡŰɎ, ɞ Ŭəɟɘɓɐɠ 

ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɞ űɡŰɧ, ɗŬ ɐŰŬɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɞɠ ɛŮ 

Űɖ ɢɟɐůɖ ɛɞɜŰɏɚɤɜ ˊɟɞůɞɛɞɑɤůɖɠ. ȷɟəŮŰɞɑ ŮɟŮɡɜɖŰɏɠ ˊɟɧŰŮɘɜŬɜ ŭɘɎűɞɟŬ ɛɖ ɔɟŬɛɛɘəɎ 

ɛɞɜŰɏɚŬ ˊɞɡ ůɡůɢŮŰɑɕɞɜŰŬɜ əŬɚɨŰŮɟŬ ɛŮ ŰŬ ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɧ,Űɘ ɖ Ⱥɝ. 2.8. Ƀ 

van Genuchten (1983) ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ˊŬɟŬŰɐɟɖůŮ ɧŰɘ ŰŬ ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ Ⱥɝ. 2.8, ˊŬɟɞɡůɑŬɕŬɜ əŬɚɨŰŮɟɖ ůɡůɢɏŰɘůɖ ɛŮ Űɖ ɢɟɐůɖ ɛɘŬɠ 

ůɘɔɛɞŮɘŭɞɨɠ əŬɛˊɨɚɖɠ. ȼ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ Űɞɡ űɡŰɞɨ RY ůɡɜŬɟŰɐůŮɘ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ 

əɞɟŮůɛɞɨ Űɞɡ ŮŭɎűɞɡɠ, ůɨɛűɤɜŬ ɛŮ Űɞ ɛɞɜŰɏɚɞ Űɞɡ van Genuchten, ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 

ˊŬɟŬəɎŰɤ Ůɝɑůɤůɖ:  

( )
50

1

1

p

e

RY
EC

EC

=

+

                                                                                                 (2.9) 

ɧ́ ɞɡ: EC50 ŮɑɜŬɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ůŰɖɜ ɞˊɞɑŬ Űɞ űɡŰɧ ɢɎɜŮɘ Űɞ 50% Űɖɠ 

Ŭˊɧŭɞůɐɠ Űɞɡ əŬɘ ɞ ŮəɗɏŰɖɠ p ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ Ůɑŭɞɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ɆŰɞ ɆɢɐɛŬ 2.3 
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ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ Ůɝɑůɤůɖ Ŭˊɧŭɞůɖɠ ɔɘŬ ɛɘŬ əŬɚɚɘɏɟɔŮɘŬ ɛɖŭɘəɐɠ (bromegrass)  ɛŮ Űɖ 

ɢɟɐůɖ, Űɧůɞ Űɞɡ ɔɟŬɛɛɘəɞɨ ɛɞɜŰɏɚɞɡ Űɤɜ Maas əŬɘ Hoffman, ɧůɞ əŬɘ Űɞɡ ɛɞɜŰɏɚɞɡ Űɞɡ 

van Genuchten. ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɖ ůɘɔɛɞŮɘŭɐɠ əŬɛˊɨɚɖ ˊɟɞůŬɟɛɧɕŮŰŬɘ əŬɚɨŰŮɟŬ ůŰŬ 

ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, əɎŰɘ Űɞ ɞˊɞɑɞ ɘůɢɨŮɘ əŬɘ ɔɘŬ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ əŬɚɚɘɏɟɔŮɘŮɠ, ɞɘ 

ɞˊɞɑŮɠ ŮɚɏɔɢɗɖəŬɜ. 
  

 

 

 

 
ΣΧΗΜΑ 2.3. ΧΑΡΑΚΤΗΡΙΣΤΙΚΕΣ ΚΑΜΠΥΛΕΣ ΣΧΕΤΙΚΗΣ ΑΠΟΔΟΣΗΣ ΓΙΑ ΤΟ ΦΥΤΟ BROMEGRASS ΣΥΜΦΩΝΑ ΜΕ ΤΗΝ 

ΕΞΙΣΩΣΗ ΤΩΝ MAAS ΚΑΙ HOFFMAN (1977) (ΑΡΙΣΤΕΡΑ) ΚΑΙ ΤΟΥ VAN GENUCHTEN (1983) (ΔΕΞΙΑ). 

 

ȼ ˊɟɧɓɚŮɣɖ Űɖɠ ŮˊɑŭɟŬůɖɠ ůŰɖɜ Ŭˊɧŭɞůɖ ɛɘŬɠ əŬɚɚɘɏɟɔŮɘŬɠ ůɨɛűɤɜŬ ɛŮ ŰŬ 

ˊŬɟŬˊɎɜɤ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɔɜɩůɖ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɖɜ ɞˊɞɑŬ ŮəŰɑɗŮŰŬɘ Űɞ 

űɡŰɧ ůɤɟŮɡŰɘəɎ, ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ŬɜɎˊŰɡɝɐɠ Űɞɡ.  
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3.  ɀɃɁɇȺȿȷ  ɄɅɃɆɃɀɃȽɋɆȼɆ 
ɇȼɆ ȺȹȷūȽȾȼɆ ȷȿȷɇɃɇȼɇȷɆ 

ȼ ɔɜɩůɖ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮŰŬɝɨ ɎɟŭŮɡůɖɠ əŬɘ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ 

ɔɑɜŮŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ůɖɛŬɜŰɘəɐ, əŬɗɩɠ ɖ ŬɚŬŰɧŰɖŰŬ ůŰɞ ŭɘŬɗɏůɘɛɞ ɜŮɟɧ ŬɡɝɎɜŮŰŬɘ əŬɘ ɞɘ 

ɧɔəɞɘ ŮɚŬŰŰɩɜɞɜŰŬɘ. ȷɔɟɧŰŮɠ, ŮˊɘůŰɐɛɞɜŮɠ əŬɘ ŰŮɢɜɘəɞɑ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡŭŬŰɘəɩɜ 

ˊɧɟɤɜ ŬɚɚɎ əŬɘ ŬɟɛɧŭɘŮɠ ŭɘŬɢŮɘɟɘůŰɘəɏɠ Ŭɟɢɏɠ, ɞűŮɑɚɞɡɜ ɜŬ ɔɜɤɟɑɕɞɡɜ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ 

Űɞɡɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɎɟŭŮɡůɖɠ ɛŮ ɜŮɟɧ əŬŰɩŰŮɟɖɠ 

ˊɞɘɧŰɖŰŬɠ, ɧˊɤɠ ŬɡŰɧ Űɖɠ ůŰɟɎɔɔɘůɖɠ  (Letey and Feng 2007).  

ɆŰɞ ȾŮűɎɚŬɘɞ 2 ˊŬɟɞɡůɘɎůŰɖəŬɜ ŰŬ ˊɞɘɞŰɘəɎ əɟɘŰɐɟɘŬ əŬɘ ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŬɟŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ Űɞ 

əɡɟɘɧŰŮɟɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɖ ɢɟɐůɖ ŬɡŰɐ, ŮɑɜŬɘ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ 

ůɡůůɩɟŮɡůɖɠ ŬɚɎŰɤɜ ůŰɞ ɏŭŬűɞɠ, əɎŰɘ ˊɞɡ ŮˊɘŭɟɎ ɛŮ ŭɘɎűɞɟɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ Űɞɡ űɡŰɞɨ. ɆɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, əŬɗɑůŰŬŰŬɘ ŬɜŬɔəŬɑŬ ɖ ůŮ ɓɎɗɞɠ 

ŬɜɎɚɡůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ŬɚɎŰɤɜ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ əŬɘ ɖ ˊɞůɞŰɘəɐ 

ɏɟŮɡɜŬ ˊɎɜɤ ůŰɘɠ ˊɞɚɨˊɚɞəŮɠ ŮˊɘŭɟɎůŮɘɠ Űɖɠ əɎɗŮ ŬɟŭŮɡŰɘəɐɠ ˊɟŬəŰɘəɐɠ ůŰɖɜ 

Ŭˊɧŭɞůɖ Űɞɡ űɡŰɞɨ.  

ȸɘɓɚɘɞɔɟŬűɘəɎ, ɖ əɑɜɖůɖ Űɤɜ ŬɚɎŰɤɜ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ  ˊɟɞůŮɔɔɑɕŮŰŬɘ Ŭˊɧ ŭɨɞ 

ɓŬůɘəɏɠ ɛŮɗɞŭɞɚɞɔɑŮɠ, ˊɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɞ ɡŭŬŰɘəɧ ɘůɞɕɨɔɘɞ ůŰɖ ɕɩɜɖ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ. ȼ ˊɟɩŰɖ ŮɑɜŬɘ ɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ůŮ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ 

(steady-state) əŬɘ ɖ ŭŮɨŰŮɟɖ ŮɑɜŬɘ ɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ůŮ ůɡɜɗɐəŮɠ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ  

(transient-state). ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ɔɑɜŮŰŬɘ ˊŮɟɘɔɟŬűɐ Űɤɜ ˊŬɟŬˊɎɜɤ ˊɟɞůŮɔɔɑůŮɤɜ 

əŬɘ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ ŰŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɖɠ əɎɗŮ ɛɘŬɠ, ŬɜŬűɞɟɘəɎ ɛŮ Űɖɜ 

Ŭ ɞ́ŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ŬɚɚɎ əŬɘ Űɖɜ ŮɡəɞɚɑŬ ŮűŬɟɛɞɔɐɠ Űɖɠ.  
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ɇŬ ˊɞɘɞŰɘəɎ əɟɘŰɐɟɘŬ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

Ůɡɟɏɤɠ ɛɏɢɟɘ ůɐɛŮɟŬ, ůŰɖɟɑɢɗɖəŬɜ ůŮ steady-state ŬɜɎɚɡůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɖɠ 

ŬɚŬŰɧŰɖŰŬɠ ůŰɞ ɏŭŬűɞɠ əŬɘ ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ (Letey et al. 1985, Prendergast 1993, Kan 

et al. 2002). ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ˊɟɧůűŬŰŮɠ ůɢŮŰɘəɎ ɏɟŮɡɜŮɠ ŬɜŬůəɞˊɐůɖɠ (review 

papers) ˊɎɜɤ ůŰŬ  ɛɞɜŰɏɚŬ ɛɧɜɘɛɖɠ əŬɘ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ (Corwin et al. 2007, 

Letey et al. 2011, Letey and Feng 2007, Bastiaanssen et al. 2004), ŬɜŬɔɜɩɟɘůŬɜ Űɖɜ 

ŬɜɤŰŮɟɧŰɖŰŬ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ. Ƀɘ Bastiaanssen et al. (2007)  ˊɟɞɢɩɟɖůŬɜ ɏɜŬ ɓɐɛŬ 

ˊŬɟŬˊɏɟŬ, ŮˊɘůɖɛŬɑɜɞɜŰŬɠ ɧŰɘ ɞɘ ˊɞɚɨˊɚɞəŮɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɖɠ ɕɩɜɖɠ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ, Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ əŬɘ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ űɡŰɞɨ 

əŬɘ Űɖɜ ɡˊɞɓɎɗɛɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ŭŮɜ ɛˊɞɟɞɨɜ ˊɘŬ ɜŬ 

ˊɟɞůŮɔɔɘůŰɞɨɜ ɛŮ ɗŮɩɟɖůɖ ɛɧɜɘɛɤɜ (steady-state) ůɡɜɗɖəɩɜ. ȺɝɎɚɚɞɡ, ɖ ůɖɛŮɟɘɜɐ 

ŰŮɢɜɞɚɞɔɑŬ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ ˊɘɞ ŮɝŮɚɘɔɛɏɜɤɜ əŬɘ 

ůɨɜɗŮŰɤɜ ɛɞɜŰɏɚɤɜ, ɧˊɤɠ ŰŬ transient-state, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ŮˊɘəɟŬŰɐůŮɘ ůŰɘɠ ɛɏɟŮɠ 

ɛŬɠ ɤɠ ŮɟɔŬɚŮɑŬ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ɔɘŬ ŬɟŭŮɡŰɘəɐ ɢɟɐůɖ.  

ɆŰɞ Űɏɚɞɠ Űɞɡ əŮűŬɚŬɑɞɡ ŬɡŰɞɨ ɔɑɜŮŰŬɘ ɘŭɘŬɑŰŮɟɖ ŬɜŬűɞɟɎ, ůŰɞ ŭɘŮɗɜɩɠ ŬˊɞŭŮəŰɧ 

Ŭɔɟɞ-ɡŭɟɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ SWAP, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ˊɟɤŰɧŰɡˊŬ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ (CWSP). ȼ ˊɟɞŰŮɘɜɧɛŮɜɖ Ůŭɩ ɛŮɗɞŭɞɚɞɔɑŬ, ɖ ůɢŮŰɘəɐ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ 

ɛɞɜŰɏɚɞɡ ŬɡŰɞɨ, ŬɜŬˊŰɨůůŮŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ůŰɞ ȾŮűɎɚŬɘɞ 6. 

3.1. ɀɞɜŰɏɚŬ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ (steady-state) 

ȼ ŬɜɎɚɡůɖ ůŮ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ ůŰɞɢŮɨŮɘ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ 

ŬɜŬɔəɩɜ ɏəˊɚɡůɖɠ Űɞɡ ŮŭɎűɞɡɠ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ŬɜŮəŰɎ ɔɘŬ Űɖɜ 

əŬɚɚɘɏɟɔŮɘŬ ŮˊɑˊŮŭŬ (Raats 1974). ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɓŬůɘəɎ ůɖɛŮɑŬ ŬɡŰɐɠ 

Űɖɠ ˊɟɞůɏɔɔɘůɖɠ, ˊɞɡ ɓŬůɑɕɞɜŰŬɘ əɡɟɑɤɠ ůŰɘɠ ŮɟɔŬůɑŮɠ Űɞɡ U.S.S.L. (1954) əŬɘ əɎˊɞɘŮɠ 

ɜŮɧŰŮɟŮɠ ˊɟɞůɗɐəŮɠ Űɤɜ  Hoffman əŬɘ Van Genuchten (1983), əŬɗɩɠ  əŬɘ Űɤɜ Ayers 

əŬɘ Westcot (1985), ɔɘŬ ɚɞɔŬɟɘŬůɛɧ Űɞɡ FAO.  

3.1.1.Ƚůɞɕɨɔɘɞ ɜŮɟɞɨ 

ɇɞ ɘůɞɕɨɔɘɞ Űɞɡ ɜŮɟɞɨ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟŬəɎŰɤ 

Ůɝɑůɤůɖ: 
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- -i e rzI P G R ET W+ + =D                                                                      (3.1)  

ȳˊɞɡ Ƚi (mm), Űɞ əŬɗŬɟɎ ŭɘɖɗɞɨɛŮɜɞ ɜŮɟɧ ůŰɞ ɏŭŬűɞɠ Ŭˊɧ Űɖɜ ɎɟŭŮɡůɖ, Pe ɖ 

ŮɜŮɟɔɧɠ ɓɟɞɢɧˊŰɤůɖ (mm), G ɖ Ɏɜɞŭɞɠ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ (mm), R ɖ ɓŬɗɘɎ 

ŭɘɐɗɖůɖ (mm), ET ɖ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ (mm), ȹWrz ɖ ɛŮŰŬɓɞɚɐ ůŰɖɜ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ 

ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ (mm). 

ɆŮ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ  ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ɖ ɛŮŰŬɓɞɚɐ ůŰɖɜ ŮŭŬűɘəɐ 

ɡɔɟŬůɑŬ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ ŮɑɜŬɘ ɛɖŭɏɜ. ŪŮɤɟɩɜŰŬɠ R* Űɖɜ əŬɗŬɟɐ ɓŬɗɘɎ 

ŭɘɐɗɖůɖ ɑůɖ ɛŮ (R-G) (mm) əŬɘ ȷW* Űɞ əŬɗŬɟɧ ɨɣɞɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɑůɞ  ɛŮ (Ii + 

Pe), ɖ Ⱥɝ. 3.1 ɔɟɎűŮŰŬɘ ɤɠ Ůɝɐɠ:  

* * 0AW R ET- - =                                                                                                   (3.2) 

Ƀ ɚɧɔɞɠ Űɖɠ əŬɗŬɟɐɠ ɓŬɗɘɎɠ ŭɘɐɗɖůɖɠ R* ˊɟɞɠ Űɞ əŬɗŬɟɧ ɨɣɞɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ 

ȷW*, ɞɜɞɛɎɕŮŰŬɘ ˊɞůɞůŰɧ ɏəˊɚɡůɖɠ (Leaching Fraction-LF):  

*

*

R
LF

AW
=                                                                                                               (3.3) 

3.1.2.Ƚůɞɕɨɔɘɞ ŬɚɎŰɤɜ  

ɀŮŰɎ Ŭˊɧ əɎɗŮ ɎɟŭŮɡůɖ, ɎɚŬŰŬ ŮɛˊɚɞɡŰɑɕɞɡɜ Űɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ əŬɘ 

ůɡůůɤɟŮɨɞɜŰŬɘ ɚɧɔɤ əŬɘ Űɖɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ Ⱥɇ. ȰɜŬ ˊɞůɞůŰɧ Űɤɜ ŬɚɎŰɤɜ ŭɘɖɗŮɑŰŬɘ 

əɎŰɤ Ŭˊɧ Űɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ ɛɏůɤ Űɖɠ  əŬɗŬɟɐɠ ɓŬɗɘɎɠ ŭɘɐɗɖůɖɠ R*. ɀŮŰɎ Ŭˊɧ 

ɞɟɘůɛɏɜɖ ˊŮɟɑɞŭɞ, ɖ ůɡůůɩɟŮɡůɖ Űɤɜ ŬɚɎŰɤɜ űɗɎɜŮɘ ůŮ əŬŰɎůŰŬůɖ ɘůɞɟɟɞˊɑŬɠ, ˊɞɡ 

ɞɟɑɕŮŰŬɘ  Ŭˊɧ Űɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ əŬɘ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF.  

ɆŰŬ ɛɞɜŰɏɚŬ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ, ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɖ ɕɩɜɖ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ ɓŬůɑɕŮŰŬɘ ůŰɘɠ ˊŬɟŬəɎŰɤ ˊŬɟŬŭɞɢɏɠ: 

i. ɇɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ ŬɜŬɛŮɘɔɜɨŮŰŬɘ ɞɚɞəɚɖɟɤŰɘəɎ ɛŮ Űɞ ɜŮɟɧ Űɞɡ ŮŭɎűɞɡɠ. 

ii. ȼ ŭɘŬŭɘəŬůɑŬ ɛŮŰŬűɞɟɩɜ əŬɘ ɢɖɛɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ ˊɞɡ ůɡɛɓŬɑɜɞɡɜ ůŰɞ ɏŭŬűɞɠ, 

ŭŮɜ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ. 

iii. ɇɞ ˊɞůɧ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ˊŬɟɏɢŮɘ ɖ ɓɟɞɢɐ əŬɘ ŰŬ  ɚɘˊɎůɛŬŰŬ, ɗŮɤɟŮɑŰŬɘ ɛɖŭŬɛɘɜɧ. 
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iv. Ƀ ɡˊɧɔŮɘɞɠ ɡŭɟɞűɞɟɏŬɠ ɏɢŮɘ Űɖɜ ɑŭɘŬ ŬɚŬŰɧŰɖŰŬ, ˊɞɡ ɏɢŮɘ əŬɘ Űɞ ɜŮɟɧ ɓŬɗɘɎɠ 

ŭɘɐɗɖůɖɠ.  

ɆɨɛűɤɜŬ ɛŮ Űɘɠ ˊŬɟŬˊɎɜɤ ˊŬɟŬŭɞɢɏɠ, Ŭ́ ɧ Űɞ ɘůɞɕɨɔɘɞ ŬɚɎŰɤɜ ˊɟɞəɨˊŰŮɘ: 

* *

* *

AW R
AW C R CÖ = Ö                                                                                                (3.4) 

ɧ́ ɞɡ: CR* (mg L-1) ɖ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ɜŮɟɧ Űɖɠ əŬɗŬɟɐɠ ɓŬɗɘɎɠ ŭɘɐɗɖůɖɠ. 

CAW* å CAW (mg L-1) ɖ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɖ 

ůɡɛɓɞɚɐ Űɖɠ ŮɜŮɟɔɞɨ ɓɟɞɢɧˊŰɤůɖɠ ůŰɞ əŬɗŬɟɧ ɨɣɞɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ 

ŬɛŮɚɖŰɏŬ əŬɘ Ůˊɞɛɏɜɤɠ, ɖ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ŭɘɖɗɞɨɛŮɜɞ ɜŮɟɧ ůŰɞ ɏŭŬűɞɠ Ŭˊɧ 

ɎɟŭŮɡůɖ əŬɘ ŮɜŮɟɔɧ ɓɟɞɢɧˊŰɤůɖ ŮɑɜŬɘ ɖ ɑŭɘŬ ˊŮɟɑˊɞɡ ɛŮ ŬɡŰɐ Űɞɡ ůɡɜɞɚɘəɞɨ ɨɣɞɡɠ Űɞɡ 

ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ȷW (ŭɧůɖ ɎɟŭŮɡůɖɠ). ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖɜ ˊŬɟŬˊɎɜɤ 

ˊŬɟŬŭɞɢɐ əŬɘ Űɖɜ Ⱥɝ. 3.3, ɖ Ⱥɝ. 3.4, ɔɟɎűŮŰŬɘ: 

*

AW

R

C
C

LF
=                                                                                                               (3.5) 

ȺˊŮɘŭɐ ɖ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮɑɜŬɘ ŬɜɎɚɞɔɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ 

ŬɚɎŰɤɜ (1 dS m-1 ŬɜŰɘůŰɞɘɢŮɑ ˊŮɟɑˊɞɡ ůŮ 640 mg L-1), ɖ ́ɟɞɖɔɞɨɛŮɜɖ ůɢɏůɖ ɛˊɞɟŮɑ ɜŬ 

ŮəűɟŬůŰŮɑ ɧˊɤɠ ˊŬɟŬəɎŰɤ: 

*

AW
SWR

EC
EC EC

LF
= =                                                                                               (3.6) 

ȷˊɞŭŮɘəɜɨŮŰŬɘ ŭɖɚŬŭɐ ɧŰɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭŬűɘəɞɨ ɜŮɟɞɨ ECSW, ŮɑɜŬɘ ŬɜŰɘůŰɟɧűɤɠ 

ŬɜɎɚɞɔɖ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF. ȼ ECSW ɗŮɤɟŮɑŰŬɘ ɔɘŬ ˊɞůɞůŰɎ ɏəˊɚɡůɖɠ LF ɤɠ 

20% ɐ 0.2, ŭɘˊɚɎůɘŬ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əɞɟŮůɛɞɨ, ŮəűɟŬůɛɏɜɖɠ ɤɠ Ůɘŭɘəɐ 

ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, ECe.  

3.1.3.ȹɘŬəɟɘŰɞˊɞɑɖůɖ Űɖɠ ɕɩɜɖɠ ɟɘɕɞůŰɟɩɛŬŰɞɠ əŬŰɎ Ayers əŬɘ Westcot (1985) 

ɆɨɛűɤɜŬ ɛŮ Űɖ űɡůɘəɐ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŭɘɐɗɖůɖɠ, Űɞ ɜŮɟɧ ŬˊɞɛŬəɟɨɜŮŰŬɘ ˊɘɞ 

ɔɟɐɔɞɟŬ Ŭˊɧ ŰŬ ŬɜɩŰŮɟŬ ůŰɟɩɛŬŰŬ Űɞɡ ŮŭɎűɞɡɠ ŮɝŬɘŰɑŬɠ Űɤɜ ůɡɜɗɖəɩɜ ɎɟŭŮɡůɖɠ əŬɘ 

Űɖɠ Ŭˊɞɟɟɧűɖůɖɠ ɜŮɟɞɨ Ŭˊɧ Űɘɠ ɟɑɕŮɠ. ȾŬŰɎ ŬɜŬɚɞɔɑŬ əŬɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭŬűɘəɞɨ 
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ɜŮɟɞɨ Űɤɜ ŬɜɩŰŮɟɤɜ ůŰɟɤɛɎŰɤɜ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ. ũɘŬ Űɖɜ ŬɜŬˊŬɟɎůŰŬůɖ ŬɡŰɞɨ Űɞɡ 

űŬɘɜɞɛɏɜɞɡ ůŰɞ ɘůɞɕɨɔɘɞ ɎɚŬŰɞɠ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŬɡŰɧ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ůŰɖ 

ɓɘɓɚɘɞɔɟŬűɑŬ ˊɟɧŰɡˊɞ 40-30-20-10, ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ ɢɤɟɑɕŮŰŬɘ 

ůŮ 4 ɞɟɘɕɧɜŰɘŮɠ ɡˊɞɕɩɜŮɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ Űɞ űɡŰɧ ˊŬɑɟɜŮɘ Űɞ 40-30-20-10 % ŬɜŰɑůŰɞɘɢŬ, 

Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ ɜŮɟɞɨ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɐ Űɞɡ. ȼ ŬɚŬŰɧŰɖŰŬ Űɞɡ ŮŭŬűɘəɞɨ ɜŮɟɞɨ ECSW 

ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ŬɡŰɧ, ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɛɏůɞɠ ɧɟɞɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ əɎɗŮ 

ŮŭŬűɘəɐ ɕɩɜɖ (ɆɢɐɛŬ 3.1). 

 

ΣΧΗΜΑ 3.1. ΠΡΟΦΙΛ ΠΡΟΣΛΗΨΗΣ ΕΔΑΦΙΚΟΥ ΝΕΡΟΥ ΑΠΟ ΤΟ ΦΥΤΟ ΚΑΤΑ ΤΟ ΠΡΟΤΥΠΟ 40-30-20-10 
 

ɆŰɞ ɆɢɐɛŬ 3.2 ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɟɞűɑɚ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ɏŭŬűɞɠ Űɞ ɞˊɞɑɞ 

ŬɟŭŮɨŮŰŬɘ Ůˊɑ ɛŬəɟɧɜ (ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ), ɛŮ ɜŮɟɧ ŬɔɤɔɘɛɧŰɖŰŬɠ 1 dS m-1. 

ȾŬŰɎ Űɞ ˊɟɧŰɡˊɞ 40-30-20-10, ɖ ŬɚŬŰɧŰɖŰŬ ŬɡɝɎɜŮŰŬɘ ɛŮ Űɞ ɓɎɗɞɠ. Ⱥˊɑůɖɠ, ɛŮ Űɖ 

ɛŮɑɤůɖ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF, ŬɡɝɎɜŮŰŬɘ ůɖɛŬɜŰɘəɎ ɖ ŬɚŬŰɧŰɖŰŬ əɞɟŮůɛɞɨ Űɞɡ 

ŮŭɎűɞɡɠ ECe əŬɘ Űɞ ŬɜŰɑɗŮŰɞ. 
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ΣΧΗΜΑ 3.2. ΠΡΟΦΙΛ ΕΔΑΦΙΚΗΣ ΑΛΑΤΟΤΗΤΑΣ ΓΙΑ ΔΙΑΦΟΡΕΣ ΤΙΜΕΣ ΤΟΥ ΠΟΣΟΣΤΟΥ ΕΚΠΛΥΣΗΣ LF ΚΑΤΑ ΤΟ 
ΠΡΟΤΥΠΟ 40-30-20-10. 

 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ůŮ ˊŮɟɑˊŰɤůɖ ŮűŬɟɛɞɔɐɠ ˊɞɚɨ ůɡɢɜɐɠ ɎɟŭŮɡůɖɠ, ɖ ɕɩɜɖ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ ɔɑɜŮŰŬɘ ˊɘɞ ɟɖɢɐ əŬɘ Űɞ ˊɟɧŰɡˊɞ 40-30-20-10 ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ 60-30-7-3, 

ŮˊŮɘŭɐ ɧŰŬɜ Űɞ ɜŮɟɧ ŮɑɜŬɘ ŮˊŬɟəɏɠ ůŰɖɜ ŬɜɩŰŮɟɖ ŮŭŬűɘəɐ ɕɩɜɖ, ŰɧŰŮ ŰŬ űɡŰɎ ŬˊɞəŰɞɨɜ 

ˊɘɞ ɟɖɢɧ ɟɘɕɘəɧ ůɨůŰɖɛŬ (F.A.O. 1992).  

3.1.4.ȹɘŬŰɐɟɖůɖ ŮˊɘɗɡɛɖŰɞɨ ɘůɞɕɡɔɑɞɡ ɎɚŬŰɞɠ 

ȰɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɎ ɕɖŰɞɨɛŮɜŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ɡɣɖɚɐɠ 

ŬɚŬŰɧŰɖŰŬɠ ŮɑɜŬɘ ɖ Ŭˊɞűɡɔɐ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ŰɏŰɞɘɞ ɓŬɗɛɧ, 

ˊɞɡ ɗŬ ŮˊɖɟɏŬɕŮ Űɖɜ ɞɛŬɚɐ ŬɜɎˊŰɡɝɖ Űɞɡ űɡŰɞɨ. ɇɞ ŬˊŬɘŰɞɨɛŮɜɞ ˊɞůɞůŰɧ ɏəˊɚɡůɖɠ 

LF ɞɟɑɕŮŰŬɘ ɤɠ Űɞ ŮɚɎɢɘůŰɞ ˊɞůɞůŰɧ Ůˊɑ Űɞɡ ůɡɜɞɚɘəɞɨ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ˊɞɡ ˊɟɏˊŮɘ 

ɜŬ ŭɘɖɗɖɗŮɑ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ ɔɘŬ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ɛŮɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ, ɚɧɔɤ Űɖɠ ůɡůůɩɟŮɡůɖɠ ŬɚɎŰɤɜ (U.S.S.L. 1954). ȼ ůɢɏůɖ ɛŮŰŬɝɨ Űɞɡ 

əŬɗŬɟɞɨ ɨɣɞɡɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ AW* əŬɘ Űɖɠ Űɘɛɐɠ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF 

ŮɑɜŬɘ (Ŭˊɧ Ⱥɝ. 3.2 əŬɘ 3.3): 

*

1
i e

ET
AW I P

LF
= = +
-

                                                                                              (3.7) 
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Ƀɘ Ayers əŬɘ Westcot (1985) ŭɑɜɞɡɜ Űɞɜ Ůɝɐɠ Űɟɧˊɞ ˊɟɞůɏɔɔɘůɖɠ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ 

ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF: ɆɨɛűɤɜŬ Űɞ ˊɟɧŰɡˊɞ 40-30-20-10 ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ŰŮɚɘəɐ 

ɛɏůɖ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ɔɘŬ ŭɘɎűɞɟɞɡɠ ůɡɜŰŮɚŮůŰɏɠ LF. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɔɘŬ əɎɗŮ 

Űɘɛɐ Űɞɡ LF ɡˊɞɚɞɔɑɕŮŰŬɘ ɏɜŬɠ ůɡɜŰŮɚŮůŰɐɠ ůɡɔəɏɜŰɟɤůɖɠ (concentration factor-CF). Ƀ 

ůɡɜŰŮɚŮůŰɐɠ CF ůɡɜŭɏŮɘ ŬˊŮɡɗŮɑŬɠ Űɖɜ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW (dS m-1) Űɞɡ 

ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɛŮ Űɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ əɞɟŮůɛɞɨ ECe (dS m-1), ůɨɛűɤɜŬ ɛŮ Űɖɜ 

Ůɝɑůɤůɖ: 

e AWEC EC CF= Ö                                                                                                      (3.8) 

Oɘ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ CF ɔɘŬ ŭɘɎűɞɟŮɠ Űɘɛɏɠ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF ɔɘŬ Űɞ 

ˊɟɧŰɡˊɞ 40-30-20-10, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 3.1. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɘ Űɘɛɏɠ ŬɡŰɏɠ 

ˊɟɞəɨˊŰɞɡɜ ɔɘŬ ůɡɜɗɐəŮɠ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ ůŮ ɎɟŭŮɡůɖ ɛŮ ɜŮɟɧ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ ECȷW. 

ɄɑɜŬəŬɠ 3.1. ɆɡɜŰŮɚŮůŰɐɠ ůɡɔəɏɜŰɟɤůɖɠ CF ɔɘŬ ŭɘɎűɞɟŮɠ Űɘɛɏɠ Űɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF 

ɄɞůɞůŰɧ ɏəˊɚɡůɖɠ  
LF 

ɆɡɜŰŮɚŮůŰɐɠ ůɡɔəɏɜŰɟɤůɖɠ  
CF 

0.05 3.2 

0.10 2.1 

0.15 1.6 

0.20 1.3 

0.25 1.2 

0.30 1.0 

0.40 0.9 

0.50 0.8 

0.60 0.7 

0.70 0.6 

0.80 0.6 

 

ɆŰɞ ɆɢɐɛŬ 3.3 ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ Ⱥɝ. 3.8 ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ Űɘɛɏɠ Űɞɡ LF. ũɜɤɟɑɕɞɜŰŬɠ Űɖɜ 

ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ Űɖɜ Ŭɜɞɢɐ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůŰɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ 

ECe, ɞɘ ŭɘŬɔɩɜɘŮɠ ɔɟŬɛɛɏɠ Űɞɡ ůɢɐɛŬŰɞɠ ŬɡŰɞɨ ŭɑɜɞɡɜ Űɞ ŬɜŬɔəŬɑɞ ˊɞůɞůŰɧ ɏəˊɚɡůɖɠ  
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ΣΧΗΜΑ 3.3. ΕΔΑΦΙΚΗ ΑΛΑΤΟΤΗΤΑ ΚΟΡΕΣΜΟΥ ΣΕ ΣΥΝΘΗΚΕΣ ΜΟΝΙΜΗΣ ΚΑΤΑΣΤΑΣΗΣ ΓΙΑ ΔΙΑΦΟΡΕΣ ΤΙΜΕΣ ΤΟΥ 
ΠΟΣΟΣΤΟΥ ΕΚΠΛΥΣΗΣ LF. 

 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ ˊɞůɞůŰɞɨ ɏəˊɚɡůɖɠ LF, ɞɘ Rhoades əŬɘ 

Merrill (1976), ˊɟɧŰŮɘɜŬɜ Űɖɜ ˊŬɟŬəɎŰɤ ŮɛˊŮɘɟɘəɐ Ůɝɑůɤůɖ: 

5

AW

ts AW

EC
LF

EC EC
=
Ö -

                                                                                                (3.9) 

ɧˊɞɡ: ECts ŮɑɜŬɘ Űɞ əŬŰɩűɚɘ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ űɡŰɞɨ. ũɘŬ Űɘɛɏɠ ɛŮɔŬɚɨŰŮɟŮɠ 

ŬɡŰɞɨ, ɡˊɎɟɢŮɘ ɛŮɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ȷɜŰɘůŰɞɘɢŮɑ ůŮ ŮŭŬűɘəɐ 

ŬɚŬŰɧŰɖŰŬ əɞɟŮůɛɏɜɞɡ ŮŭɎűɞɡɠ ECe. ɆŰɖɜ ˊŬɟŬˊɎɜɤ Ůɝɑůɤůɖ, Űɞ ECts 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɖ ɛɏůɖ ŬɚŬŰɧŰɖŰŬ ůŰɞ ɟɘɕɧůŰɟɤɛŬ əŬɘ ɞ ́ɞɚɚŬˊɚŬůɘŬůŰɐɠ 5 ɏɢŮɘ 

ˊɟɞəɨɣŮɘ ŮɛˊŮɘɟɘəɎ. 
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3.2. ȺɝɘůɩůŮɘɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůŮ ůɡɜɗɐəŮɠ ŬɚŬŰɧŰɖŰŬɠ  

ȼ ɎɟŭŮɡůɖ ɛŮ ůŰɧɢɞ Űɖ ɛɏɔɘůŰɖ Ŭˊɧŭɞůɖ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ, ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŮɑɜŬɘ 

ɖ ůɡɛűɏɟɞɡůŬ ˊɟŬəŰɘəɐ Ŭˊɧ ɞɘəɞɜɞɛɘəɐɠ Ɏˊɞɣɖɠ, ɧˊɤɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ Űɞ 

əɧůŰɞɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ ˊɞɚɨ ɡɣɖɚɧ. ȹɘɎűɞɟɞɘ ŮɟŮɡɜɖŰɏɠ  ˊɞɡ ŬůɢɞɚɐɗɖəŬɜ 

ɛŮ Űɖɜ ɞɘəɞɜɞɛɘəɐ ɓɘɤůɘɛɧŰɖŰŬ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ 

(Letey et al. 1985, Vaux  and Pruitt  1983, Dinar et al. 1991), ˊɟɧŰŮɘɜŬɜ Űɖ ɢɟɐůɖ 

ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ ůŮ ůɡɜɗɐəŮɠ ŬɚŬŰɧŰɖŰŬɠ (Crop Water Salinity Production 

equations - CWSP), ɔɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɖɠ ɛŮɗɧŭɞɡ ɛŮ 

ɞɘəɞɜɞɛɞŰŮɢɜɘəɎ əɟɘŰɐɟɘŬ. 

  Ƀɘ ŮɝɘůɩůŮɘɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ (CWSP), ůɡɜŭɏɞɡɜ Űɖɜ Ŭˊɧŭɞůɖ ɐ 

ˊŬɟŬɔɤɔɐ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ɛŮ ŬɜŮɝɎɟŰɖŰŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ Űɖɜ Ŭűɞɟɞɨɜ. ȼ 

ˊɚɏɞɜ ůɡɜɐɗɖɠ ɛɞɟűɐ Űɞɡɠ, ŮɑɜŬɘ ɖ ˊŬɟŬəɎŰɤ: 

AW(Ɉ = f EC)                                                                                                  (3.10) 

ɧˊɞɡ: Ɉ ŮɑɜŬɘ ɖ (ŬˊɧɚɡŰɖ) Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ (kg m-2) əŬɘ ECȷW ŮɑɜŬɘ ɖ 

ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ŮəűɟŬůɛɏɜɖ ůŮ ɛɞɜɎŭŮɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ (dS m-1). ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ Ŭˊɧŭɞůɖ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ ŮəűɟɎɕŮŰŬɘ ɛŮ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ, ɖ ɛŮŰŬɓɚɖŰɐ Y ůŰɖɜ Eɝ. 3.10 

ŬɜŰɘəŬɗɑůŰŬŰŬɘ Ŭˊɧ Űɖɜ ŬŭɘɎůŰŬŰɖ əŬɘ ˊɘɞ ŮɨɚɖˊŰɖ (%), RY (relative yield). 

ȼ ɢɟɐůɖ ɛɘŬɠ Ůɝɑůɤůɖɠ Űɖɠ ɛɞɟűɐɠ 3.10 ɓŬůɑɕŮŰŬɘ ůŰɖɜ ˊŬɟŬŭɞɢɐ ɧŰɘ ɖ ŬɚŬŰɧŰɖŰŬ 

ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ ůŰɞ ŮŭŬűɘəɧ ˊɟɞűɑɚ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ŮɑɜŬɘ Űɞ 

ŬˊɞŰɏɚŮůɛŬ ŬɡŰɞɨ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ çȷˊɞŰŮɚŮůɛŬŰɘəɐ ȰəɗŮůɖ ůŰɖ ȷɚŬŰɧŰɖŰŬè (Effective 

Salinity Exposure). ɄɟŬəŰɘəɎ ŬɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬűɞɟɎ ůŰɖɜ ŰŮɚɘəɐ 

ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ŮŭŬűɘəɧ ˊɟɞűɑɚ ɧŰŬɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɜŬɚɚɎɝ ɜŮɟɧ əŬɚɐɠ əŬɘ  

əŬəɐɠ ˊɞɘɧŰɖŰŬɠ ɛŮ Űɞ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɜŮɟɧ ůŰŬɗŮɟɐɠ ˊɞɘɧŰɖŰŬɠ, ɧŰŬɜ ɞɘ 

ůŰŬɗɛɘůɛɏɜŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ůŮ ɎɚŬŰŬ ŮɑɜŬɘ ɑůŮɠ. ȼ ˊŬɟŬŭɞɢɐ ŬɡŰɐ ɏɢŮɘ ŬˊɞŭŮɘɢŰŮɑ ɧŰɘ 

ɏɢŮɘ ɘůɢɡɟɐ űɡůɘəɐ ɓɎůɖ (Shalhevet 1994). 

Ƀɘ CWSP ŮɝɘůɩůŮɘɠ ŮɝɎɔɞɜŰŬɘ, ůɨɛűɤɜŬ ɛŮ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ, ɛŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɞɨɠ 

Űɟɧˊɞɡɠ. Ƀ ˊɟɩŰɞɠ ŮɑɜŬɘ ɞ ˊŮɘɟŬɛŬŰɘəɧɠ, əŬŰɎ Űɞɜ ɞˊɞɑɞ, ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɔɑɜŮŰŬɘ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ŮűŬɟɛɞɔɩɜ ɎɟŭŮɡůɖɠ ɛŮ ɛŮŰŬɓŬɚɚɧɛŮɜɖ Űɖɜ ˊɞůɧŰɖŰŬ əŬɘ Űɖɜ 
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ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ůŮ ůɡɔəŮəɟɘɛɏɜɖ əŬɚɚɘɏɟɔŮɘŬ. ɆŰɞ Űɏɚɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ 

ɛŮŰɟɎŰŬɘ ɖ Ŭˊɧŭɞůɖ Űɞɡ űɡŰɞɨ əŬɘ ɏŰůɘ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ ˊŮɘɟŬɛŬŰɘəɧ dataset ɛŮ 

ˊŬɟŬɛɏŰɟɞɡɠ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, Űɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ 

əŬɘ Űɖɜ ŰŮɚɘəɐ Ŭˊɧŭɞůɖ Űɞɡ űɡŰɞɨ (Datta et al. 1998). ɀŮ ˊŬɚɘɜŭɟɧɛɖůɖ ůŰŬ ŭŮŭɞɛɏɜŬ 

ŬɡŰɎ ˊɟɞəɨˊŰŮɘ ɖ ˊŮɘɟŬɛŬŰɘəɐ CWSP, ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ Ůɜ ɚɧɔɤ űɡŰɧ. ɆŰɘɠ CWSP 

ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, ɖ Ŭˊɧŭɞůɖ (yield), ŮəűɟɎɕŮŰŬɘ ɤɠ 

ŬˊɧɚɡŰɖ Ŭˊɧŭɞůɖ. ɇŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɖɠ ɛŮɗɧŭɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɞ ɡɣɖɚɧ 

əɧůŰɞɠ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. Ⱥˊɑůɖɠ, ɖ ɛŮŰŬűɞɟɎ Űɤɜ ŮɝŬɔɧɛŮɜɤɜ ŮɝɘůɩůŮɤɜ 

ůŮ ́Ůɟɘɞɢɏɠ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ Ŭˊɧ ŬɡŰɏɠ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ, ŮɑɜŬɘ 

ŬɛűɘɚŮɔɧɛŮɜɖ. 

Ƀ ŭŮɨŰŮɟɞɠ Űɟɧˊɞɠ ŮɑɜŬɘ, ɖ ŮűŬɟɛɞɔɐ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ Ůɜɧɠ ɛɞɜŰɏɚɞɡ 

ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ. ɀŮ Űɞɜ Űɟɧˊɞ 

ŬɡŰɧ ˊɟɞůɞɛɞɘɩɜŮŰŬɘ ɖ ůɡůůɩɟŮɡůɖ ŬɚɎŰɤɜ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɓɎůŮɘ 

Űɖɠ ɔɟŬɛɛɘəɐɠ Ůɝɑůɤůɖɠ Űɤɜ Maas əŬɘ Hoffman (1977) (Ⱥɝ. 2.8), ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ůɢŮŰɘəɐ 

Ŭˊɧŭɞůɖ RY Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ˊɞɡ ɏɢŮɘ 

ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ɏŰůɘ ɏɜŬ dataset ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ əŬɘ ɞɘ ŮɝɘůɩůŮɘɠ CWSP ˊɟɞəɨˊŰɞɡɜ ɛŮ ˊŬɚɘɜŭɟɧɛɖůɖ Ůˊɑ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ.  

ɄɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ŰŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɖɠ ɛŮɗɧŭɞɡ ˊɖɔɎɕɞɡɜ Ŭˊɧ Űɘɠ ŬŭɡɜŬɛɑŮɠ Űɖɠ 

ɗŮɩɟɖůɖɠ ůɡɜɗɖəɩɜ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɏɢŮɘ ŬˊɞŭŮɘɢŰŮɑ ɧŰɘ ɖ ŬɜɎɚɡůɖ 

steady-state ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ŰɎůɖ ɜŬ ɡˊŮɟŮəŰɘɛɎ Űɞ ŬˊŬɘŰɞɨɛŮɜɞ ˊɞůɞůŰɧ ɏəˊɚɡůɖɠ 

LF əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ, ɜŬ ɛŮɔŮɜɗɨɜŮɘ ɛŮ ˊɚŬůɛŬŰɘəɧ Űɟɧˊɞ Űɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ 

ŬɚŬŰɧŰɖŰŬɠ ůŰɞ űɡŰɧ (Letey and Feng 2007, Corwin et al 2007). ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŭŮɜ 

ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ůŰɖɜ ŬɜɎɚɡůɖ ůɖɛŬɜŰɘəɏɠ ˊŰɡɢɏɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ, ɧˊɤɠ, ɖ 

ɏəˊɚɡůɖ ŬɚɎŰɤɜ Ŭˊɧ Űɘɠ űɡůɘəɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ, ɖ ŮˊɑŭɟŬůɖ Űɞɡ ɡŭɟɞűɧɟɞɡ ɞɟɑɕɞɜŰŬ 

əŬɘ ɞɘ ŮŭŬűɘəɏɠ ůɡɜɗɐəŮɠ (Isidoro and Grattan 2011). ȷɜŰɑɗŮŰŬ, ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ 

ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ůŰŬ ˊɞɚɡˊɚɞəɧŰŮɟŬ ɛɞɜŰɏɚŬ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ, ˊɞɡ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ. 
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3.3. ɀɞɜŰɏɚŬ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ (transient-state)  

ɈˊɞɚɞɔɘůŰɘəɎ Ŭɔɟɞ-ɡŭɟɞɚɞɔɘəɎ ˊŬəɏŰŬ ɧˊɤɠ Űɞ LEACHM (Wagenet and Huston 

1987), UNSATCEM (Simunek et al. 1996), HYDRUS (Simunek et al. 1999), SWAP 

(Kroes et al. 2008) ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ɔɜɤůŰɏɠ ŭɘŬűɞɟɘəɏɠ ŮɝɘůɩůŮɘɠ Űɖɠ əɑɜɖůɖɠ Űɞɡ 

ŮŭŬűɘəɞɨ ɜŮɟɞɨ əŬɘ Űɖɠ ɛŮŰŬűɞɟɎɠ ɗŮɟɛɧŰɖŰŬɠ əŬɘ ŬɚɎŰɤɜ ůŰɖɜ ŬəɧɟŮůŰɖ ɕɩɜɖ Űɞɡ 

ŮŭɎűɞɡɠ, ɛŮ Űɘɠ ŭɘŬűɞɟɏɠ Űɞɡɠ ɜŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ Ůˊɘɛɏɟɞɡɠ ɡˊɞɟɞɡŰɑɜŮɠ ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ ůɡɛˊɚɧəɞɡ ɏŭŬűɞɠ-ɜŮɟɧ-əŬɚɚɘɏɟɔŮɘŬ. ɇŬ 

ɛɞɜŰɏɚŬ ŬɡŰɎ ˊŬɟɏɢɞɡɜ ɡɣɖɚɧ ɓŬɗɛɧ ŮɡŮɚɘɝɑŬɠ ůŰɖ ɢɟɐůɖ, ˊŮɟɘɔɟɎűɞɜŰŬɠ, ɛŮ əŬŰɎ 

ŰŮəɛɐɟɘɞ Ŭəɟɘɓɐ Űɟɧˊɞ, Űɖ űɡůɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. ȺɜɜɞŮɑŰŬɘ ɧŰɘ ŭŮɜ ɡˊɞəŬɗɘůŰɞɨɜ Űɘɠ 

ɛŮŰɟɐůŮɘɠ ˊŮŭɑɞɡ (field testing) Űɤɜ ŭɘŬűɧɟɤɜ ŰŮɢɜɘəɩɜ ŭɘŬɢŮɑɟɘůɖɠ, ˊɞɡ ŮɑɜŬɘ  ɧɛɤɠ ˊɘɞ 

ŬˊŬɘŰɖŰɘəɏɠ ůŮ ɢɟɧɜɞ əŬɘ ɢɟɐɛŬ. ȷɜŰɘůŰŬɗɛɑɕɞɜŰŬɠ Űɟɧˊɞɜ ŰɘɜŬ Űɖɜ ɏɚɚŮɘɣɖ 

ˊŮɘɟŬɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ˊŬɟɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ ˊɟɞůɞɛɞɑɤůɖɠ ŭɘŬűɧɟɤɜ ŰŮɢɜɘəɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ, ɛɑŬ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŮɑɜŬɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ 

ɎɟŭŮɡůɖ (El-Hawary 2005). 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ɏɔɘɜŮ ɢɟɐůɖ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP (Soil ïWater ï 

AtmosphereïPlant model) ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

(CWSP), ůŮ ɡűɎɚɛɡɟɞ ˊŮɟɘɓɎɚɚɞɜ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɛɞɜŰɏɚɞ ŮˊŮɚɏɔɖ  ŮˊŮɘŭɐ ɏɢŮɘ ɐŭɖ 

ŭɞəɘɛŬůŰŮɑ ŮˊɘŰɡɢɩɠ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟŮɡɜɖŰɏɠ ïɛŮŰŬɝɨ Ɏɚɚɤɜ- ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ 

Űɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ŬɚɎŰɤɜ  ůŰɞ ɏŭŬűɞɠ ɛŮ ůəɞˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ 

ɢɟɐůɖɠ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ɔɘŬ ŬɟŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊŮɟɘɞɢɏɠ 

ˊŬɔəɞůɛɑɤɠ, ɛŮ ˊɞɘəɑɚŮɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ (Su et al. 2005, Minhas et al. 2006). 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ Smets et al. (1997) ɢɟɖůɘɛɞˊɞɑɖůŬɜ Űɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭɘŬűɧɟɤɜ ˊɟŬəŰɘəɩɜ ɎɟŭŮɡůɖɠ ɛŮ ɢɟɐůɖ ɡűɎɚɛɡɟɞɡ 

ɜŮɟɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ Punjap Űɞɡ ɄŬəɘůŰɎɜ. ɃŭɖɔɐɗɖəŬɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ Űɞ 

ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ɢɟɐůɖɠ Ůɜɧɠ ůɨɜɗŮŰɞɡ ɛɞɜŰɏɚɞɡ ɧˊɤɠ Űɞ SWAP, ŮɑɜŬɘ ɖ ŭɘŮɟŮɨɜɖůɖ 

Űɖɠ ŮˊɑŭɟŬůɖɠ ˊɞɚɚŬˊɚɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɎɜɤ ůŰɞ ɘůɞɕɨɔɘɞ ɜŮɟɞɨ əŬɘ ŬɚɎŰɤɜ, Ůűɧůɞɜ 

Űɞ ɛɞɜŰɏɚɞ ɓŬɗɛɞɜɞɛɖɗŮɑ əŬɘ ˊɘůŰɞˊɞɘɖɗŮɑ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ŮɝŬɘŰɑŬɠ Űɖɠ ɢɟɐůɖɠ ˊɞɚɚɩɜ 

ŬɜŬɚɡŰɘəɩɜ (explicit) ŮɝɘůɩůŮɤɜ, ˊɞɡ ɤůŰɧůɞ, ˊɞɚɚŬˊɚŬůɘɎɕɞɡɜ əŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ůŮ 

ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ (input data). 
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3.4. ɇɞ ɛoɜŰɏɚɞ SWAP (Soil Water Atmosphere Plant model) 

ȷˊɞŰŮɚŮɑ ɏɜŬ ɛɞɜɞŭɘɎůŰŬŰɞ űɡůɘəɧ ɛɞɜŰɏɚɞ ˊɟɞůɞɛɞɑɤůɖɠ Űɞɡ ůɡɛˊɚɧəɞɡ ɜŮɟɧ ï

ɏŭŬűɞɠ- əŬɚɚɘɏɟɔŮɘŬ, ˊɞɡ ŬűɞɟɎ, Űɧůɞ Űɖɜ ŬəɧɟŮůŰɖ, ɧůɞ əŬɘ Űɖɜ əɞɟŮůɛɏɜɖ ŮŭŬűɘəɐ 

ɕɩɜɖ. ɇɞ SWAP ɢɟɖůɘɛɞˊɞɘŮɑ Ůɘŭɘəɏɠ ɡˊɞɟɞɡŰɑɜŮɠ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ əɑɜɖůɖɠ 

Űɞɡ ŮŭŬűɘəɞɨ ɜŮɟɞɨ, Űɖɠ ˊɟɧůɚɖɣɖɠ ɜŮɟɞɨ Ŭˊɧ Űɞ űɡŰɧ, Űɖɠ ɟɞɐɠ Űɖɠ ŮŭŬűɘəɐɠ 

ɗŮɟɛɧŰɖŰŬɠ, Űɖɠ ŭɘŬˊɜɞɐɠ əŬɘ ŮɝɎŰɛɘůɖɠ əŬɘ Űɞɡ əɨəɚɞɡ ŬɜɎˊŰɡɝɖɠ Űɞɡ űɡŰɞɨ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɖ ɛŮŰŬűɞɟɎ Űɤɜ ŭɘŬɚɡɛɏɜɤɜ ůŰŮɟŮɩɜ (ŬɚɎŰɤɜ), Űɞ SWAP ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊɟɞůɞɛɞɘɩůŮɘ ůɢŮŰɘəɎ Ŭˊɚɏɠ ŮɝɘůɩůŮɘɠ ɛŮŰŬűɞɟɎɠ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ɛɖ ɔɟŬɛɛɘəɐ ŭɘɎɢɡůɖ, ɔɟŬɛɛɘəɐ Ŭˊɞŭɧɛɖůɖ əŬɘ ŬɜŬɚɞɔɘəɐ ˊɟɞůɟɧűɖůɖ Ŭˊɧ Űɞ ɟɘɕɘəɧ 

ůɨůŰɖɛŬ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůŰɖɜ əɞɟŮůɛɏɜɖ - ŬəɧɟŮůŰɖ ɕɩɜɖ Űɞɡ ŮŭɎűɞɡɠ (Kroes et al. 

2008).  

ɇɞ SWAP ŬɜŬűɏɟŮŰŬɘ ůŮ ɛɘŬ əŬŰŬəɧɟɡűɖ Űɞɛɐ ɔŮɤɟɔɘəɞɨ ŮŭɎűɞɡɠ ɛɞɜŬŭɘŬɑŬɠ 

ŮˊɘűɎɜŮɘŬɠ, ɖ ɞˊɞɑŬ ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞ ŬŭɘŬˊɏɟŬŰɞ ůŰɟɩɛŬ ɤɠ Űo ŮˊɑˊŮŭɞ ˊɎɜɤ Ŭˊɧ 

Űɖɜ əɞɟɡűɐ Űɞɡ űɡɚɚɩɛŬŰɞɠ Űɖɠ ɓɚɎůŰɖůɖɠ. ɇɞ Ůɜ ɚɧɔɤ ɛɞɜŰɏɚɞ ˊɟɞůɞɛɞɘɩɜŮɘ Ůˊɑůɖɠ 

Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŭɘɐɗɖůɖɠ Űɞɡ ɜŮɟɞɨ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ɐ ɎɟŭŮɡůɖɠ (Ŭəɧɛɖ əŬɘ 

ɢɘɞɜɘɞɨ) ůŰɞ ɏŭŬűɞɠ, Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ əŬɘ Űɖɠ ŬˊɞűɧɟŰɘůɖɠ Űɞɡ ɡˊɧɔŮɘɞɡ 

ɡŭɟɞűɞɟɏŬ ůŰɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ (ɆɢɐɛŬ 3.4). 

 

 
Ɇɉȼɀȷ 3.4. ɆɉȼɀȷɇȽȾȼ ȷɁȷɄȷɅȷɆɇȷɆȼ ɇɋɁ ȹȽȺɅũȷɆȽɋɁ ɀȺɇȷūɃɅȷɆ ɆɇɃ ɀɃɁɇȺȿɃ SWAP (KROES ET AL. 

2008). 
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ɇɞ ɛɞɜŰɏɚɞ SWAP ˊŮɟɘɚŬɛɓɎɜŮɘ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ ŭɨɞ ɓŬůɘəɏɠ ŮɝɘůɩůŮɘɠ: Űɖɠ 

əɑɜɖůɖɠ Űɞɡ ŮŭŬűɘəɞɨ ɜŮɟɞɨ əŬɘ Űɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ŬɚɎŰɤɜ. ũɘŬ Űɖɜ əŬŰŬəɧɟɡűɖ əɑɜɖůɖ 

Űɞɡ ɜŮɟɞɨ ůŰɞ ɏŭŬűɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɔɜɤůŰɐ Ůɝɑůɤůɖ Richards, ůŰɖɜ ɞˊɞɑŬ 

ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ əŬɘ ɞ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ˊɟɧůɚɖɣɖɠ ɜŮɟɞɨ Ŭˊɧ Űɞ űɡŰɧ (Richards 1931):  

Öɗ/Öt = Ö/Öz[K(ɗ)Ā(Öh/Öz+1)] -Sa                                                                             (3.11)    

     ɧˊɞɡ ɗ ɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ (cm3 cm-3), t ɞ ɢɟɧɜɞɠ (d) , h Űɞ ɨɣɞɠ ˊɑŮůɖɠ Űɞɡ 

ŮŭŬűɘəɞɨ ɜŮɟɞɨ (matric head) (cm), z ɖ əŬŰŬəɧɟɡűɖ ŬˊɧůŰŬůɖ (cm), K ɖ ɡŭɟŬɡɚɘəɐ 

ŬɔɤɔɘɛɧŰɖŰŬ ůɡɜŬɟŰɐůŮɘ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ ɗ (cm d-1), əŬɘ Sa ɞ ˊŬɟɎɔɞɜŰŬɠ 

ˊɟɧůɚɖɣɖɠ ɜŮɟɞɨ Ŭˊɧ Űɞ ɟɘɕɘəɧ ůɨůŰɖɛŬ Űɞɡ űɡŰɞɨ (cm3 cm-3 d-1).  

ɆɢŮŰɘəɎ ɛŮ Űɖ ɛŮŰŬűɞɟɎ Űɤɜ ŬɚɎŰɤɜ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ Ůɝɑůɤůɖ ɛŮŰŬűɞɟɎɠ, 

ŭɘɎɢɡůɖɠ - ŭɘŬůˊɞɟɎɠ ɔɘŬ ɛɖ ŬɜŰɘŭɟɩɜŰŬ ŭɘŬɚɨɛŬŰŬ (Kroes et al. 2008):  

ÖX/Öt = -ÖJ/Öz -Sg          (3.12) 

ɛŮ 

J= qĀc ï ɗĀ (Ddif +Ddis) ĀÖc/Öz                                      (3.13)  

ɧ́ ɞɡ ɉ ɖ ůɡɜɞɚɘəɐ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ůŰɞ ŮŭŬűɘəɧ ůɨůŰɖɛŬ (g cm-3), J ɖ 

ůɡɜɞɚɘəɐ  ɟɞɐ Űɤɜ ŭɘŬɚɡɛɏɜɤɜ ŬɚɎŰɤɜ (total solute flux ůŮ g cm-2 d-1), Sg ɖ ˊɟɧůɚɖɣɖ 

ŬɚɎŰɤɜ Ŭˊɧ Űɞ űɡŰɧ (g cm-3 d-1), q ɖ ŰŬɢɨŰɖŰŬ Darcy (cm d-1), c ɖ ůɡɔəɏɜŰɟɤůɖ Űɤɜ 

ŬɚɎŰɤɜ ůŰɞ ŮŭŬűɘəɧ ɜŮɟɧ (g cm-3), Ddif ɞ ůɡɜŰŮɚŮůŰɐɠ ŭɘɎɢɡůɖɠ (cm
2 d-1), Ddis ɞ 

ůɡɜŰŮɚŮůŰɐɠ ŭɘŬůˊɞɟɎɠ (cm2 d-1).   

ũɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɖɠ Ⱥɝ. 3.11 ůŰɞ SWAP ŮűŬɟɛɧɕŮŰŬɘ ɏɜŬ ˊŮˊɚŮɔɛɏɜɞ (implicit) 

ůɢɐɛŬ ˊŮˊŮɟŬůɛɏɜɤɜ ŭɘŬűɞɟɩɜ, Ůɜɩ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɖɠ Ⱥɝ. 3.12 ŮűŬɟɛɧɕŮŰŬɘ ɏɜŬ 

ɟɖŰɧ (explicit) ůɢɐɛŬ, Ůˊɑůɖɠ ˊŮˊŮɟŬůɛɏɜɤɜ ŭɘŬűɞɟɩɜ. 

ɄŬɟɧɛɞɘŬ ɡˊɞɚɞɔɘůŰɘəɎ Ŭɔɟɞ-ɡŭɟɞɚɞɔɘəɎ ˊŬəɏŰŬ ɧˊɤɠ Űɞ LEACHM (Wagenet and 

Huston, 1987), UNSATCEM (Simunek et al., 1996), HYDRUS (Simunek et al., 1999),  

ɓŬůɑɕɞɜŰŬɘ ůŰɘɠ ˊŬɟŬˊɎɜɤ ŮɝɘůɩůŮɘɠ, ɛŮ Űɘɠ ŭɘŬűɞɟɏɠ Űɞɡɠ ɜŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ 

Ůˊɘɛɏɟɞɡɠ ɡˊɞɟɞɡŰɑɜŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ ůɡɛˊɚɧəɞɡ ɏŭŬűɞɠ 

- ɜŮɟɧ - əŬɚɚɘɏɟɔŮɘŬ. ɇɞ SWAP ŮˊŮɚɏɔɖ ɛŮŰŬɝɨ Ɏɚɚɤɜ, ŮˊŮɘŭɐ ɏɢŮɘ ɐŭɖ ŭɞəɘɛŬůŰŮɑ 
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ŮˊɘŰɡɢɩɠ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟŮɡɜɖŰɏɠ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ŬɚɎŰɤɜ  

ůŰɞ ɏŭŬűɞɠ ɛŮ ůəɞˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ ɢɟɐůɖɠ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ɔɘŬ 

ŬɟŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ˊŮɟɘɞɢɏɠ ˊŬɔəɞůɛɑɤɠ ɛŮ ˊɞɘəɑɚŮɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ 

ůɡɜɗɐəŮɠ (Su et al. 2005, Minhas et al. 2006). Ⱥˊɑůɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ˊɟɞůɞɛɞɘɩɜŮɘ əŬɘ ŬˊŮɡɗŮɑŬɠ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, ůŰɞɘɢŮɑɞ ˊɞɡ ŭŮɜ 

ůɡɜŬɜŰɎŰŬɘ ůŰŬ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɛɞɜŰɏɚŬ. Ƀɘ Smets et al. (1997) 

ɢɟɖůɘɛɞˊɞɑɖůŬɜ Űɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭɘŬűɧɟɤɜ 

ˊɟŬəŰɘəɩɜ ɎɟŭŮɡůɖɠ ɛŮ ɢɟɐůɖ ɡűɎɚɛɡɟɞɡ ɜŮɟɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ Punjap Űɞɡ ɄŬəɘůŰɎɜ. 

ɃŭɖɔɐɗɖəŬɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ɢɟɐůɖɠ Ůɜɧɠ ůɨɜɗŮŰɞɡ ɛɞɜŰɏɚɞɡ 

ɧˊɤɠ Űɞ SWAP ŮɑɜŬɘ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ ˊɞɚɚŬˊɚɩɜ ˊŬɟŬɛɏŰɟɤɜ ˊɎɜɤ ůŰɞ 

ɘůɞɕɨɔɘɞ ɜŮɟɞɨ əŬɘ ŬɚɎŰɤɜ, Ůűɧůɞɜ Űɞ ɛɞɜŰɏɚɞ ɓŬɗɛɞɜɞɛɖɗŮɑ əŬɘ ˊɘůŰɞˊɞɘɖɗŮɑ. ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ŮɝŬɘŰɑŬɠ Űɖɠ ɢɟɐůɖɠ ˊɞɚɚɩɜ ŬɜŬɚɡŰɘəɩɜ (explicit) ŮɝɘůɩůŮɤɜ, ˊɞɡ ɤůŰɧůɞ, 

ˊɞɚɚŬˊɚŬůɘɎɕɞɡɜ əŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ (input files). 

3.4.1. ȹŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ůŰɞ ɛɞɜŰɏɚɞ (Input data) 

ȹŮŭɞɛɏɜŬ ŮŭɎűɞɡɠ 

Tɞ SWAP ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŮŭɎűɞɡɠ: 

ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ, əŬɗɩɠ  əŬɘ əŬɛˊɨɚɖ 

ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ (soil water retention curve). ȼ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əɞɟŮůɛɞɨ ůŰŬ 

ŮŭŬűɘəɎ ůŰɟɩɛŬŰŬ ˊɎɜɤ Ŭˊɧ Űɞɜ ŬŭɘŬˊɏɟŬŰɞ ůɢɖɛŬŰɘůɛɧ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ 

Ůɘůɧŭɞɡ ůŰɞ ɛɞɜŰɏɚɞ. ɈˊɎɟɢɞɡɜ ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ɡŭɟŬɡɚɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ əɞɟŮůɛɞɨ, Űɧůɞ ůŰɞ ŮɟɔŬůŰɐɟɘɞ, ɧůɞ əŬɘ ůŰɞ ˊŮŭɑɞ, ˊɞɡ Ŭűɞɟɞɨɜ 

ůɖɛŮɘŬəɏɠ ɛŮŰɟɐůŮɘɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, 

ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɛˊɨɚŮɠ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Ŭˊɧ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ, 

ɛŮ əŬŰɎɚɚɖɚɖ ˊɟɞůŬɟɛɞɔɐ ůŰɞɜ ŮŭŬűɘəɧ Űɨˊɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ. ȷəɧɛɖ, 

ŬˊŬɘŰŮɑŰŬɘ Ŭɟɢɘəɐ Űɘɛɐ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əɞɟŮůɛɞɨ ECe, əŬɗɩɠ əŬɘ Űɞɡ Ŭɟɢɘəɞɨ 

ɓɎɗɞɡɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ (groundwater level, ɆɢɐɛŬ 3.4).  
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MŮŰŮɤɟɞɚɞɔɘəɎ ȹŮŭɞɛɏɜŬ 

ɇɞ ɛɞɜŰɏɚɞ SWAP ɢɟɖůɘɛɞˊɞɘŮɑ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ɛŮ ɤɟɘŬɑɞ ɐ ɖɛŮɟɐůɘɞ 

ɢɟɞɜɘəɧ ɓɐɛŬ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ŬɡŰɩɜ. ɇɞ ɛɞɜŰɏɚɞ ˊŬɟɏɢŮɘ ɏŰɞɘɛŮɠ 

ɟɞɡŰɑɜŮɠ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ ŬɜŬűɞɟɎɠ ɛŮ əɎˊɞɘŬ Ŭˊɧ Űɘɠ 

ŮˊɘəɟŬŰɏůŰŮɟŮɠ ɛŮɗɧŭɞɡɠ. ɋůŰɧůɞ, Ůűɧůɞɜ ɡˊɎɟɢɞɡɜ ɛŮŰɟɖɛɏɜŮɠ Űɘɛɏɠ ŮɝŬŰɛɘůɘɛɏŰɟɞɡ 

(ɚŮəɎɜɖ ŮɝɎŰɛɘůɖɠ), ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞ ɛɞɜŰɏɚɞ ɤɠ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ŬɜŬűɞɟɎɠ, Ŭűɞɨ ˊɟɩŰŬ ˊɞɚɚŬˊɚŬůɘŬůɗɞɨɜ ɛŮ Űɞɜ əŬŰɎɚɚɖɚɞ 

ŭɘɞɟɗɤŰɘəɧ ůɡɜŰŮɚŮůŰɐ. 

ɄŬɟɎɛŮŰɟɞɘ ŭɘəŰɨɞɡ ůŰɟɎɔɔɘůɖɠ 

ɇɞ ůɨůŰɖɛŬ ůŰɟɎɔɔɘůɖɠ əŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ ˊɞɡ Űɞ ŬˊɞŰŮɚɞɨɜ, ŮɘůɎɔɞɜŰŬɘ ůŰɞ 

ɛɞɜŰɏɚɞ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, Ŭ Ŭ́ɘŰŮɑŰŬɘ ɖ ɔɜɩůɖ Űɖɠ ɛɞɟűɐɠ  Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ, 

Űɖɠ ɘůŬˊɞɢɐɠ Űɤɜ Ŭɔɤɔɩɜ ůŰɟɎɔɔɘůɖɠ (ɡˊɧɔŮɘɤɜ əŬɘ ŮˊɘűŬɜŮɘŬəɩɜ), Űɞɡ ɓɎɗɞɡɠ Űɤɜ 

Ŭɔɤɔɩɜ ůŰɟɎɔɔɘůɖɠ, Űɞɡ ɓɎɗɞɡɠ Űɞɡ ŬŭɘŬˊɏɟŬŰɞɡ ůŰɟɩɛŬŰɞɠ ə.Ŭ. 

ɄŬɟɎɛŮŰɟɞɘ ŭɘəŰɨɞɡ ɎɟŭŮɡůɖɠ 

ɇɞ ůɨůŰɖɛŬ ɎɟŭŮɡůɖɠ, əŬɗɩɠ əŬɘ Űɞ ˊɟɧɔɟŬɛɛŬ ɎɟŭŮɡůɖɠ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ, ɖ 

ˊɞůɧŰɖŰŬ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ, ŬˊɞŰŮɚɞɨɜ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ůŰɞ 

ɛɞɜŰɏɚɞ SWAP.  

ɄŬɟɎɛŮŰɟɞɘ əŬɚɚɘŮɟɔŮɘɩɜ 

ɇɞ SWAP ˊŮɟɘɚŬɛɓɎɜŮɘ ɝŮɢɤɟɘůŰɐ ɡˊɞɟɞɡŰɑɜŬ ɔɘŬ Űɖ ɚŮˊŰɞɛŮɟɐ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ 

əɨəɚɞɡ ŬɜɎˊŰɡɝɖɠ Űɞɡ əɎɗŮ űɡŰɞɨ. ũɘŬ ɜŬ ɔɑɜŮɘ ŬɡŰɧ, ɢɟŮɘɎɕɞɜŰŬɘ ŭŮŭɞɛɏɜŬ ɧˊɤɠ Űɞ 

ɓɎɗɞɠ ɟɘɕɞůŰɟɩɛŬŰɞɠ ůɡɜŬɟŰɐůŮɘ Űɞɡ ɢɟɧɜɞɡ, ɞɘ ɖɛŮɟɞɛɖɜɑŮɠ ůˊɞɟɎɠ əŬɘ ůɡɔəɞɛɘŭɐɠ 

əŬɘ űɡůɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ ɞɟɑɤɜ Ŭɜɞɢɐɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ (stresses counting 

parameters), Űɧůɞ ůŰɖɜ ɏɚɚŮɘɣɖ ɜŮɟɞɨ, ɧůɞ əŬɘ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ.  

3.4.2. ȷˊɞŰŮɚɏůɛŬŰŬ (Output data) 

ɇŬ ŬˊɞŰŮɚɏůɛŰŬ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP ˊŮɟɘɚŬɛɓɎɜɞɡɜ ïɛŮŰŬɝɨ Ɏɚɚɤɜ- ŰŬ ́ɟɞűɑɚ Űɖɠ 

əŬŰŬɜɞɛɐɠ ŬɚɎŰɤɜ ůŰɞ ɏŭŬűɞɠ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ůɡɜɗɐəŮɠ ůŰɟɎɔɔɘůɖɠ, Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ 

ɡˊɧɔŮɘŬɠ ůŰɎɗɛɖɠ əŬɘ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ əɎŰɤ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ ɎɟŭŮɡůɖɠ. 
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ȷɜŬɚɡŰɘəɏɠ ɚŮˊŰɞɛɏɟŮɘŮɠ ɔɘŬ ŰŬ ˊŬɟŬˊɎɜɤ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɕɖŰɖɗɞɨɜ ůŰɞ çSWAP 

version 3.2. Theory description and user manualè, ɧˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɞɚɧəɚɖɟɞ Űɞ 

ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ Űɞɡ ɛɞɜŰɏɚɞɡ (Kroes et al. 2008). ɆŰɞ ȾŮűɎɚŬɘɞ 6 ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ɛɘŬ ŮűŬɟɛɞɔɐ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP, ɓŬůɘůɛɏɜɖ ůŮ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ ŮˊɘɚŮɔŮɑůŬ 

ˊŮɟɘɞɢɐ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŬɝɘɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ 

Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ CWSP, ůŮ ůɡɜɗɐəŮɠ ŬɚŬŰɧŰɖŰŬɠ ɔɘŬ Űɖɜ Ůɜ ɚɧɔɤ ˊŮɟɘɞɢɐ. ȯɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP, Ŭˊɧ ˊŬɚŬɘɧŰŮɟŮɠ ŮɟɔŬůɑŮɠ, ŭɑɜɞɜŰŬɘ ŮɜŭŮɘəŰɘəɎ ůŰɖɜ 

ŮˊɧɛŮɜɖ ˊŬɟɎɔɟŬűɞ. 

3.4.3. ɄŬɟŬŭŮɑɔɛŬŰŬ ŮűŬɟɛɞɔɐɠ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP 

ɀɑŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ ɖ ˊɟɧɓɚŮɣɖ Űɖɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ 

ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɞ ŮŭŬűɘəɧ ˊɟɞűɑɚ ůŮ ɖɛŮɟɐůɘɞ ɓɐɛŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ Su et 

al. (2005) ˊɟɞůɞɛɞɑɤůŬɜ ŰŬ ŮŭŬűɘəɎ ˊɟɞűɑɚ Űɖɠ ɕɩɜɖɠ ɟɘɕɞůŰɟɩɛŬŰɞɠ ɔɘŬ əŬɚɚɘɏɟɔŮɘŬ 

ůɘŰŬɟɘɞɨ əŬɘ ŰŬ ůɡɜɏəɟɘɜŬɜ ɛŮ ˊɟŬɔɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ (ɆɢɐɛŬ 3.5). ɄŬɟŬŰɐɟɖůŬɜ ɧŰɘ Űɞ 

ɛɞɜŰɏɚɞ ˊɟɞůɞɛɞɘɩɜŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ Űɖɜ əɑɜɖůɖ Űɤɜ ŬɚɎŰɤɜ ůŰɞ ŮŭŬűɘəɧ ˊɟɞűɑɚ əŬɘ 

ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ, ŬɡŰɏɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɚɧɔɤ ˊŮɟɘɞŭɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

Ŭɜɧŭɞɡ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ.  

 

ΣΧΗΜΑ 3.5. ΠΡΟΣΟΜΟΙΩΣΗ ΤΩΝ ΠΡΟΦΙΛ ΕΔΑΦΙΚΗΣ ΑΛΑΤΟΤΗΤΑΣ ΜΕ ΤΟ SWAP ΚΑΙ ΣΥΓΚΡΙΣΗ ΜΕ ΜΕΤΡΗΣΕΙΣ 

ΠΕΔΙΟΥ (SU ET AL. 2005). 

 

ɄŬɟɧɛɞɘŮɠ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ ˊɟɞűɑɚ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ɏɢɞɡɜ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬɘ Ŭˊɧ Ɏɚɚɞɡɠ ŮɟŮɡɜɖŰɏɠ (Minhas et al. 2006). ɆŰɞ ɆɢɐɛŬ 3.6 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊɟɞůɞɛɞɑɤůɖ ɛɘŬɠ ŭɘŬŭɘəŬůɑŬɠ ɏəˊɚɡůɖɠ, ŬɟŭŮɨɞɜŰŬɠ ɛŮ ɜŮɟɧ 

ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ (TDS 1800 mg L-1) ɔɘŬ ŭɧůŮɘɠ ɎɟŭŮɡůɖɠ 40 mm, 50 mm əŬɘ 60 mm 
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Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ Űɤɜ Gotsis et al. (2011a). ɇŬ ́ɟɞűɑɚ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ůŰɞ ɆɢɐɛŬ 

3.6Ŭ ˊɟɞɏəɡɣŬɜ, ɗŮɤɟɩɜŰŬɠ ɏɜŬ ŭɑəŰɡɞ ɡˊɞůŰɟɎɔɔɘůɖɠ ɛŮ ɘůŬˊɞɢɐ Űɤɜ ɜŰɟŬɑɜɤɜ ɑůɖ 

ɛŮ 30 m, Ůɜɩ ůŰɞ ɆɢɐɛŬ 3.6ɓ ɛŮ ɘůŬˊɞɢɐ ɑůɖ ɛŮ 60 m. ȼ ŰŮɚŮɡŰŬɑŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ 

ůɢŮŰɘəɧ ůɢɐɛŬ, ŭŮɜ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɘəŬɜɞˊɞɘɖŰɘəɐɠ ůŰɟɎɔɔɘůɖɠ Űɞɡ ŮŭŬűɘəɞɨ 

ˊɟɞűɑɚ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖɜ ŭɘŮɡəɞɚɨɜŮŰŬɘ  ɖ ŭɘŬŭɘəŬůɑŬ ɏəˊɚɡůɖɠ. 

   

ΣΧΗΜΑ 3.6. ΠΡΟΣΟΜΟΙΩΣΗ ΔΙΑΔΙΚΑΣΙΑΣ ΕΚΠΛΥΣΗΣ ΑΛΑΤΩΝ ΑΠΟ ΤΗ ΖΩΝΗ ΡΙΖΟΣΤΡΩΜΑΤΟΣ ΓΙΑ ΙΣΑΠΟΧΗ 

ΣΤΡΑΓΓΙΣΤΙΚΩΝ ΑΓΩΓΩΝ ΙΣΗ ΜΕ: (Α) L=30 M ΚΑΙ (Β) L=60 M. 

 

ɆŰɞɜ ɄɑɜŬəŬ 3.2 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɟɞůɞɛɞɘɤɛɏɜŮɠ, ɛɏůɤ Űɞɡ SWAP, ůɢŮŰɘəɏɠ 

ŬˊɞŭɧůŮɘɠ (RY) əŬɚɚɘɏɟɔŮɘŬɠ ŬɟŬɓɧůɘŰɞɡ ɔɘŬ ɛɘŬ ˊŮɟɑɞŭɞ 6 ŮŰɩɜ, Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ Űɤɜ 

Minhas et al. (2006). ȼ ɑŭɘŬ ˊɟɞůɞɛɞɑɤůɖ çɏŰɟŮɝŮè ůŰɞ ɛɞɜŰɏɚɞ ŭɨɞ űɞɟɏɠ, ŬɟɢɘəɎ ɛŮ 

ɓɎɗɞɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɧɟɞɡ ɞɟɑɕɞɜŰŬ ůŰŬ -150 cm əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɓɎɗɞɠ -200 

cm. 
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ɄɑɜŬəŬɠ 3.2. ɆɢŮŰɘəɐ Ŭˊɧŭɞůɖ əŬɚɚɘɏɟɔŮɘŬɠ ŬɟŬɓɧůɘŰɞɡ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ 
ɎɟŭŮɡůɖɠ əŬɘ Űɞ ɓɎɗɞɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ 

 
ȷɚŬŰɧŰɖŰŬ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ (mg L-1) 

ȰŰɞɠ 250-1000 2000 4000 6000 

ȸɎɗɞɠ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ -200cm 

  
RY 

  
1991 0.9 0.9 0.87 0.82 

1992 0.93 0.92 0.9 0.87 

1993 0.96 0.88 0.68 0.53 

1994 0.94 0.93 0.83 0.71 

1995 0.9 0.86 0.71 0.54 

1996 0.93 0.91 0.81 0.7 

ȸɎɗɞɠ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ -150cm 

  
RY 

  
1991 0.9 0.88 0.88 0.46 

1992 0.93 0.92 0.9 0.45 

1993 0.95 0.86 0.8 0.36 

1994 0.94 0.92 0.81 0.48 

1995 0.91 0.89 0.75 0.51 

1996 0.92 0.92 0.71 0.48 

   

ũɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŬɡŰɐɠ, űŬɑɜŮŰŬɘ ůŰŬŭɘŬəɐ ɛŮɑɤůɖ Űɖɠ ůɢŮŰɘəɐɠ 

Ŭˊɧŭɞůɖɠ ɚɧɔɤ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ. ɆɖɛŬɜŰɘəɐ 

ˊŬɟɎɛŮŰɟɞɠ ŮɑɜŬɘ əŬɘ Űɞ ɓɎɗɞɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ, əŬɗɩɠ űŬɑɜŮŰŬɘ, ɧŰɘ ɧŰŬɜ 

ŬɡŰɧɠ ɓɟɑůəŮŰŬɘ ˊɘɞ əɞɜŰɎ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ, ŮˊɖɟŮɎɕŮɘ ŬɟɜɖŰɘəɎ Űɖ ůɢŮŰɘəɐ 

Ŭˊɧŭɞůɖ əŬŰɎ Űɖɜ ɎɟŭŮɡůɖ ɛŮ ɜŮɟɧ ŬɚŬŰɧŰɖŰŬɠ ɛŮɔŬɚɨŰŮɟɖɠ Űɤɜ 4000 mg L-1. 

ȷɜŰɑůŰɞɘɢŮɠ ˊɟɞůɞɛɞɘɩůŮɘɠ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

əŬɘ Ŭˊɧ Ɏɚɚɞɡɠ ŮɟŮɡɜɖŰɏɠ  (Smets et al. 1997, Gotsis et al. 2011b). 
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4. ɄɅɃɇȺȽɁɃɀȺɁɃȽ ȷȿũɃɅȽŪɀɃȽ 

4.1. ȷɚɔɧɟɘɗɛɞɠ  0-1  

Ɇəɞˊɧɠ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ 0-1 ŮɑɜŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɞɡ ɛɏɔɘůŰɞɡ Ŭɟɘɗɛɞɨ Űɤɜ əɨəɚɤɜ 

ɎɟŭŮɡůɖɠ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŬɜŬɛŮɛŮɘɔɛɏɜɞ 

ɛŮ ɜŮɟɧ ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ (Ŭˊɧ ŰŬ ŭɘŬɗɏůɘɛŬ ŮˊɘűŬɜŮɘŬəɎ ɐ ɡˊɧɔŮɘŬ 

ŭɘŬɗɏůɘɛŬ). Ƀ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ɔɘŬ ɎɟŭŮɡůɖ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ŬˊɞŭŮəŰɧ ɧɟɘɞ ŬɚŬŰɧŰɖŰŬɠ, ŬɜɎɚɞɔŬ ɛŮ 

Űɖɜ Ŭɜɞɢɐ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ Űɖɜ ŮˊɘɗɡɛɖŰɐ Ŭˊɧŭɞůɖ ŬɡŰɐɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ ɏɢɞɡɜ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ůŰɞ ůɤůŰɧ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɤɜ ŬɟŭŮɨůŮɤɜ ɛŮ 

ɜŮɟɧ ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ. ȯɚɚɞ ɏɜŬ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɖ 

ŭɘŬəɟɘŰɞˊɞɑɖůɖ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧɔɟŬɛɛŬ Űɤɜ ŬɟŭŮɨůŮɤɜ. 

ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɧŭɞůɖ ɓɎɟɞɡɠ ůŮ əɎɗŮ əɨəɚɞ ɎɟŭŮɡůɖɠ, ɩůŰŮ ɜŬ ɚɖűɗɞɨɜ 

ɡˊɧɣɖ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ, ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɤɜ ŬɜŬɔəɩɜ ůŮ ɜŮɟɧ ŬɜɎɚɞɔŬ ɛŮ Űɞ 

ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŬɚɚɎ əŬɘ ɖ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ 

ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɞɡ űɡŰɞɨ. 

ȼ ůɢɖɛŬŰɞˊɞɑɖůɖ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ 0-1 ɔɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 4.1 (Gotsis et al. 2011b). ɇɞ 

ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ůɡɔəŮɜŰɟɩɜŮŰŬɘ ůŮ ŭŮɝŬɛŮɜɐ ˊɟɞůɤɟɘɜɐɠ ŬˊɞɗɐəŮɡůɖɠ, 

ɔɜɤůŰɞɨ ɧɔəɞɡ, əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬɜŰɚŮɑŰŬɘ Ŭˊɧ ŮəŮɑ ˊɟɞɠ Űɖɜ əɨɟɘŬ ˊɟɞůŬɔɤɔɧ 

ŭɘɩɟɡɔŬ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ŭɘəŰɨɞɡ, ɧˊɞɡ ŬɜŬɛŮɘɔɜɨŮŰŬɘ ɛŮ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ. Ƀ ɚɧɔɞɠ 

ŬɜɎɛŮɘɝɖɠ (R) Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɟɞɠ Űɞ ůɡɜɞɚɘəɧ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ˊɟɩŰɞɡ ŬɚɚɎ əŬɘ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ əŬɚɐɠ 

ˊɞɘɧŰɖŰŬɠ. ɇɞ ůɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɖɠ ȷɘɔɨˊŰɞɡ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏɢŮɘ ɤɠ 
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əŬɜɧɜŬ, ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛŮ ŬɔɤɔɘɛɧŰɖŰŬ 3 ɏɤɠ 5 dS m-1 ɜŬ ŬɜŬɛŮɘɔɜɨŮŰŬɘ ɛŮ ɚɧɔɞ 

R=1/3 ɐ 1/2 (F.A.O. 2002).   

 

ΣΧΗΜΑ 4.1. ΣΧΗΜΑΤΟΠΟΙΗΣΗ ΑΛΓΟΡΙΘΜΟΥ 0-1. 

 

ȼ ɛŮŰŬɓɚɖŰɐ ŬˊɧűŬůɖɠ Xi2  ˊŬɑɟɜŮɘ Űɘɛɏɠ 0 ɐ 1: 

 

i2

1 ŮɎɜ Űo ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ
X

0 ŮɎɜ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ

ë
=ì
í  

 

ɧˊɞɡ ɞ ŭŮɑəŰɖɠ i ŬɜŬűɏɟŮŰŬɘ ůŰɞɜ i əɨəɚɞ ɎɟŭŮɡůɖɠ, ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧɔɟŬɛɛŬ 

ŬɟŭŮɨůŮɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ.  

ɆɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, ɞ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ɧɔəɞɠ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ 

ɔɘŬ Űɞɜ i əɨəɚɞ ɎɟŭŮɡůɖɠ, ŮɑɜŬɘ : 

( )i i2 2 i2 iDW =X V =X ȷWRÖ Ö Ö                                                                                  
(4.1)

                                                                                                                                  

ɧ́ ɞɡ: 
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V2 (m3) ŮɑɜŬɘ ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɗŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ŬɜɎ ŭɧůɖ ɎɟŭŮɡůɖɠ, R ɞ ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ əŬɘ ȷWi (m
3) ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ 

ŮűŬɟɛɞɔɐɠ (ŭɧůɖ ɎɟŭŮɡůɖɠ) ɔɘŬ Űɞɜ i əɨəɚɞ.  

Ƀ ɧɔəɞɠ AWi  ɔɘŬ Űɞɜ i əɨəɚɞ ɎɟŭŮɡůɖɠ ɗŬ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ Űɞɡ ɧɔəɞɡ Űɞɡ ɜŮɟɞɨ 

ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ FWi (m
3) ɛŮ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ɧɔəɞ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ DWi 

(Ⱥɝ. 4.1). ȹɖɚŬŭɐ: 

i i i i i2 2AW =FW +DW =FW +X VÖ                                                                                  (4.2)                                                                                                                    

H  ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɔɘŬ Űɞɜ i əɨəɚɞ ɎɟŭŮɡůɖɠ, ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ 

ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW (dS/m), ɡˊɞɚɞɔɑɕŮŰŬɘ əŮɜŰɟɞɓŬɟɘəɎ ɤɠ Ůɝɐɠ: 

                                                         (4.3)                                                                                         

                                                           

ɧ́ ɞɡ: 

N ŮɑɜŬɘ ɞ ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ Űɤɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɤɜ ŬɟŭŮɨůŮɤɜ ɔɘŬ ɞɚɧəɚɖɟɖ Űɖɜ 

ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ n=1,é,N, ɞ ŮəɎůŰɞŰŮ ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ Űɤɜ ɧɟɤɜ Űɞɡ 

ŬɗɟɞɑůɛŬŰɞɠ (ŭɖɚŬŭɐ ɔɘŬ n=1 Űɞ ɎɗɟɞɘůɛŬ ůŰɞ ŭŮɝɘɧ ɛɏɚɞɠ Űɖɠ Ⱥɝ. 4.3 ɏɢŮɘ ɏɜŬɜ ɧɟɞ (1ɖ 

ɎɟŭŮɡůɖ), ɔɘŬ n=2 (1ɖ əŬɘ 2ɖ ɎɟŭŮɡůɖ, ŭɨɞ ɧɟɞɡɠ), ə.ɞ.ə. ECFW əŬɘ ECDW ŮɑɜŬɘ ɞɘ ɛɏůŮɠ 

ŬɚŬŰɧŰɖŰŮɠ Űɞɡ əŬɗŬɟɞɨ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜŰɑůŰɞɘɢŬ, 

ŮəűɟŬůɛɏɜŮɠ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ (dS/m). ɆɡɜɞɚɘəɎ, Ŭˊɧ Űɖɜ Ⱥɝ. 4.3 

ɡˊɞɚɞɔɑɕɞɜŰŬɘ N (ɧůɞɘ əŬɘ ɞɘ əɨəɚɞɘ ɎɟŭŮɡůɖɠ) Űɘɛɏɠ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ 

ŮűŬɟɛɞɔɐɠ ȺCAWi ɛŮ ůŰŬŭɘŬəɎ ŮˊɘŭŮɘɜɞɨɛŮɜɞ Űɞ ɛɏɔŮɗɞɠ ŬɡŰɧ Ŭˊɧ Űɞɜ 1ɞ ɤɠ Űɞɜ 

ŰŮɚŮɡŰŬɑɞ əɨəɚɞ Ɂ, ůŰɞ ɓŬɗɛɧ ˊɞɡ ɖ ɛŮŰŬɓɚɖŰɐ ŬˊɧűŬůɖɠ ɉ2 ɏɢŮɘ ˊɎɟŮɘ Űɖɜ Űɘɛɐ 1 ɔɘŬ 

əɎˊɞɘɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ ɐ əŬɘ ɔɘŬ ɧɚɞɡɠ (ˊɟɞůɗɐəɖ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ɔɘŬ 

Űɞɡɠ əɨəɚɞɡɠ ŬɡŰɞɨɠ).  

ȼ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜŬűɞɟɎɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜɎɜŰɖ, Űɖɠ ŬɜɎɛŮɘɝɖɠ ɛŮ ɜŮɟɧ 

ɎɟŭŮɡůɖɠ  əŬɘ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ, ɛˊɞɟŮɑ ɜŬ ůɡɜŮɢɘůŰŮɑ  ɧůɞ  ɖ ŬɚŬŰɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECȷW (dS/m) (Ⱥɝ. 

4.3), ŭŮɜ  ɡˊŮɟɓŬɑɜŮɘ əɎˊɞɘɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ɧɟɘɞ, ˊɞɡ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɖɜ Ŭɜɞɢɐ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮəˊɚɨůŮɤɜ: 

n
i FW i2 2 DW

AWi

i 1 i

FW EC +X V EC1
EC

N AW=

å õÖ Ö Ö
= æ ö

ç ÷
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maxAWEC EC¢                                                                                                         (4.4) 

ɧ́ ɞɡ ECmax ŮɑɜŬɘ ɖ ɛɏɔɘůŰɖ ŮˊɘŰɟŮˊɧɛŮɜɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, 

ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ (dS/m), ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ 

(Ayers and Westcot 1985/ɄɑɜŬəŬɠ ȷ9 ɄŬɟŬɟŰɐɛŬŰɞɠ). ȼ Ŭɨɝɖůɖ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ 

ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ŮˊɖɟŮɎɕŮɘ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ RY. ȼ ŰŮɚŮɡŰŬɑŬ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ůɡɜɐɗɤɠ Ŭˊɧ ɛɘŬ Ůɝɑůɤůɖ Ŭˊɧŭɞůɖɠ CWSP Űɖɠ ɛɞɟűɐɠ Űɖɠ Ⱥɝ. 3.10. 

Ⱥűɧůɞɜ, ŰŮɗŮɑ ŮɚɎɢɘůŰɧ ɧɟɘɞ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ, ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ: 

min( )  RYAWRY ECf= ²                                                                                   (4.5) 

ɀŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ɨɣɞɡɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ 

ŬˊɞɛŬəɟɨɜɞɜŰŬɘ əŬɘ ŰŬ ůɡůůɤɟŮɡɛɏɜŬ ɎɚŬŰŬ. ȼ Ŭɨɝɖůɖ, ɤůŰɧůɞ Űɞɡ ˊɞůɞůŰɞɨ 

ɏəˊɚɡůɖɠ LF ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ˊɟɏˊŮɘ ɜŬ ŬˊɞůŰɟŬɔɔɑůŮɘ ˊŮɟɘůůɧŰŮɟɞ 

ɜŮɟɧ ŬɜɎɛŮůŬ ůŰɘɠ ŬɟŭŮɨůŮɘɠ, ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ Ɏɜɞŭɞɠ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ 

ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. Ƀ ɟɡɗɛɧɠ ŬˊɞůŰɟɎɔɔɘůɖɠ ŮɝŬɟŰɎŰŬɘ Ůˊɑůɖɠ Ŭˊɧ Űɘɠ ŮŭŬűɘəɏɠ 

ůɡɜɗɐəŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ. ɆŮ ɓŬɟɘɎ ŮŭɎűɖ ɛŮ ɢŬɛɖɚɧ ɓŬɗɛɧ ŮůɤŰŮɟɘəɐɠ 

ůŰɟɎɔɔɘůɖɠ əŬɘ Ůˊɑůɖɠ, ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɑəŰɡŬ ɡˊɞůŰɟɎɔɔɘůɖɠ 

(ɜŰɟŬɑɜŬ), əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɗŮɩɟɖůɖ ɛɘŬɠ ɛɏɔɘůŰɖɠ Űɘɛɐɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ 

AWi,max ŬɜɎ ŬɟŭŮɡŰɘəɧ əɨəɚɞ: 

,maxi iAW AW¢                                                                                                         (4.6)                                                                                                                                                        

Ƀ ˊɡɟɐɜŬɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1 ŮɑɜŬɘ ɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ůɡɜɎɟŰɖůɖɠ 

ůəɞˊɞɨ, ɎɟŬ əŬɘ Űɞɡ ůɡɜɞɚɘəɞɨ ɧɔəɞɡ Űɞɡ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

əŬŰɎ Űɞ ˊɟɧɔɟŬɛɛŬ Űɤɜ ŬɟŭŮɨůŮɤɜ, ɛŮ ɓɎůɖ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɤɜ ŬɜɘůɞŰɐŰɤɜ 4.4 

ɏɤɠ əŬɘ 4.6. ȼ ůɡɜɎɟŰɖůɖ ůəɞˊɞɨ ŮɑɜŬɘ ɖ ˊŬɟŬəɎŰɤ: 

n N

i i2 i

i 1 i 1

max w X , w 1
= =

ë û
Ö =ì ü

í ý
ä ä                                                                       (4.7) 

ɧ́ ɞɡ: wi ŮɑɜŬɘ Űɞ ɓɎɟɞɠ Űɞɡ i əɨəɚɞɡ ɎɟŭŮɡůɖɠ.  
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O ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ɓŬɟɩɜ wi (Ⱥɝ. 4.7), ɏɔɘɜŮ ɛŮ ůɡɜŭɡŬůɛɧ ŭɨɞ əɟɘŰɖɟɑɤɜ: 1). Űɖ 

ɛŮŰŬɓɞɚɐ Űɤɜ ŬɜŬɔəɩɜ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ůŮ ɜŮɟɧ, ɖ ɞˊɞɑŬ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŬɜɎˊŰɡɝɐɠ Űɖɠ, ŮəűɟɎɕŮŰŬɘ ɛɏůɤ Űɤɜ űɡŰɘəɩɜ ůɡɜŰŮɚŮůŰɩɜ Űɖɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ Ⱦc 

(ɄŬˊŬɕŬűŮɘɟɑɞɡ 1999). 2). Űɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. ȰɢŮɘ ŭɘŬˊɘůŰɤɗŮɑ 

ˊŮɘɟŬɛŬŰɘəɎ ɧŰɘ ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ɓɚŬůŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ɞŭɖɔŮɑ ůŮ Ŭɡɝɖɛɏɜɖ Ŭɜɞɢɐ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ (Shalhevet 1994). ɇɞ 

ɓɎɟɞɠ wi Űɞɡ əɎɗŮ əɨəɚɞɡ ɎɟŭŮɡůɖɠ i, ˊɟɞɏəɡɣŮ ŰŮɚɘəɎ Ŭˊɧ Űɖ ůɢɏůɖ: 

   

( )

,

, ,

1

,i i

i

i i

c a

N

c a

i

K I
w

K I
=

Ö
=

Öä
         (4.8Ŭ) 

Ƀ ŭŮɑəŰɖɠ Ƚa,i ůŰɖɜ Ůɝɑůɤůɖ (4.8Ŭ) ŮəűɟɎɕŮɘ Űɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ 

ɚɧɔɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ũɘŬ Űɞɜ i əɨəɚɞ ɎɟŭŮɡůɖɠ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞůŮɔɔɘůŰŮɑ ŮɛˊŮɘɟɘəɎ ɤɠ Ůɝɐɠ: 

max
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max
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ç ÷=             (4.8ɓ) 

ɧ́ ɞɡ: Dmax (cm) Űɞ ɛɏɔɘůŰɞ ɓɎɗɞɠ ɟɘɕɞůŰɟɩɛŬŰɞɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ (ɚɑɔɞ ˊɟɘɜ Ŭˊɧ Űɖ 

ůɡɔəɞɛɘŭɐ, ůŰɞ Űɏɚɞɠ Űɖɠ ɓɚŬůŰɘəɐɠ ˊŮɟɘɧŭɞɡ), DGS (Duration of Growing Season), ɖ 

ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ Űɖɠ ɓɚŬůŰɘəɐɠ ˊŮɟɘɧŭɞɡ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ůŮ ɖɛɏɟŮɠ əŬɘ ti ɖ ɢɟɞɜɘəɐ  

ŬˊɧůŰŬůɖ ůŮ ɖɛɏɟŮɠ Űɖɠ i  ɎɟŭŮɡůɖɠ Ŭˊɧ Űɖɜ ˊɟɩŰɖ. ȳˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ Ⱥɝ. 

4.8ɓ, ɞɘ Űɘɛɏɠ Űɞɡ Ia,i Ŭəɞɚɞɡɗɞɨɜ ŬɡɝɖŰɘəɐ ˊɞɟŮɑŬ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ɓɚŬůŰɘəɐɠ ˊŮɟɘɧŭɞɡ, 

ˊŮɟɘɔɟɎűɞɜŰŬɠ ɏŰůɘ, ɏůŰɤ əŬɘ ɛŮ ɏɜŬ Ŭˊɚɧ ɔɟŬɛɛɘəɧ Űɟɧˊɞ, Űɖ űɡůɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, 

ŬˊɞŭɑŭɞɜŰŬɠ ůɡɜɎɛŬ ˊŮɟɘůůɧŰŮɟɞ ɓɎɟɞɠ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ ɔɘŬ Űɞ űɡŰɧ, ɧůɞ 

ˊɟɞɢɤɟɎŮɘ ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ɟɘɕɘəɞɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɧˊɤɠ ɏŭŮɘɝŬɜ ɎɚɚɤůŰŮ əŬɘ ŰŬ 

ˊŮɘɟɎɛŬŰŬ Űɞɡ Shalhevet (1994). Ƀɘ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ Ia,i əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 0 Ŭɛɏůɤɠ ɚɑɔɞ 

ɛŮŰɎ Űɖ ůˊɞɟɎ, ɏɤɠ ˊŮɟɑˊɞɡ 1 ɚɑɔɞ ˊɟɘɜ Ŭˊɧ Űɖ ůɡɔəɞɛɘŭɐ, ŭɘɧŰɘ ɘůɢɨŮɘ ˊɎɜŰŬ tɁ<DGS 

(ɖ ůɡɔəɞɛɘŭɐ ŭŮɜ ɔɑɜŮŰŬɘ Ŭɛɏůɤɠ ɛŮŰɎ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɎɟŭŮɡůɖ (i=N), ŬɚɚɎ ŬɟɔɧŰŮɟŬ). 
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4.2. ȷɚɔɧɟɘɗɛɞɠ ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ  

ȼ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ ŮɑɜŬɘ ɛɘŬ ɛɏɗɞŭɞɠ ɛŮ 

ɓŬůɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ. ɋůŰɧůɞ, ɖ Ŭɨɝɖůɖ Űɖɠ 

ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ɛŮɘɩɜŮɘ Űɖɜ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ȾɟɑɜɞɜŰŬɠ ɛŮ ɞɘəɞɜɞɛɘəɎ 

əɟɘŰɐɟɘŬ, ɖ ɛɏɗɞŭɞɠ, ŮɜůɤɛŬŰɩɜŮɘ ŭɨɞ ŬɜŰɑɟɟɞˊŮɠ ŰɎůŮɘɠ: Ŭˊɧ Űɖ ɛɑŬ, Űɞ əɏɟŭɞɠ Ŭˊɧ 

Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ əŬɘ Ŭˊɧ Űɖɜ Ɏɚɚɖ, Űɖ ɕɖɛɑŬ Ŭˊɧ Űɖɜ ˊŰɩůɖ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ. ȼ ɞɘəɞɜɞɛɘəɐ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůɡɜɑůŰŬŰŬɘ ůŰɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ Ŭəɟɘɓɞɨɠ ɧɔəɞɡ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŬɛŮɘɢɗŮɑ ɛŮ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ, ɛŮ ůŰɧɢɞ Űɖ ɛŮɔɘůŰɞˊɞɑɖůɖ 

Űɞɡ ɞűɏɚɞɡɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ.   

ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ɞɘəɞɜɞɛɞŰŮɢɜɘəɐ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ 

ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŮɟŮɡɜɩɜ (Agnihotri et al. 1992, Yaron and Bresler 1970, Knapp 

and Dinar 1984 ə.Ŭ.), ŬɜŰɘɛŮŰɤˊɑɕŮɘ Űɞ ɗɏɛŬ ŬɡŰɧ ɤɠ ˊɟɧɓɚɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɜŮɟɞɨ 

ɡɣɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ. Ƀɘ ɡˊɧɚɞɘˊɞɘ əɑɜŭɡɜɞɘ (ˊɞɡ ˊŮɟɘɔɟɎűɖəŬɜ ůŰɞ ȾŮűɎɚŬɘɞ 2) 

ɗŮɤɟɞɨɜŰŬɘ ɐůůɞɜɞɠ ůɖɛŬůɑŬɠ. ȼ ɑŭɘŬ ɗŮɩɟɖůɖ ɔɑɜŮŰŬɘ əŬɘ ůŰɖɜ ŬɜɎɚɡůɖ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ. ũɘŬ Űɖ ůɨɔəɟɘůɖ Űɤɜ ŭɘŬűɧɟɤɜ ŮɜŬɚɚŬəŰɘəɩɜ 

ůŮɜŬɟɑɤɜ ŮˊɘɚɏɢɗɖəŮ ɖ ɛɏɗɞŭɞɠ Űɖɠ ȾŬɗŬɟɐɠ ɄŬɟɞɨůŬɠ ȷɝɑŬɠ (Net Present Value - 

NPV) ɤɠ əɟɘŰɐɟɘɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ Ůˊɏɜŭɡůɖɠ, əŬɗɩɠ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ŮɜŭŮŭŮɘɔɛɏɜɖ 

ɑůɤɠ, ɛɏɗɧŭɞ ɞɘəɞɜɞɛɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ (ɇůŬəɑɟɖɠ, 2006). ȼ 

ȾŬɗŬɟɐ ɄŬɟɞɨůŬ ȷɝɑŬ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ˊŬɟɞɡůɩɜ Ŭɝɘɩɜ Űɤɜ ŮɘůŮɟɢɧɛŮɜɤɜ əŬɘ 

ŮɝŮɟɢɧɛŮɜɤɜ ŰŬɛŮɘŬəɩɜ ɟɞɩɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ ɢɟɞɜɘəɐɠ ˊŮɟɘɧŭɞɡ. ɀŮŰɟɎŮɘ Űɞ 

ˊɚŮɧɜŬůɛŬ ɐ Űɞ ɏɚɚŮɘɛɛŬ Űɤɜ ŰŬɛŮɘŬəɩɜ ɟɞɩɜ, ůŮ ɧɟɞɡɠ ˊŬɟɞɨůŬɠ ŬɝɑŬɠ, ůŮ ůɢɏůɖ ɛŮ 

Űɞ əɧůŰɞɠ Űɤɜ əŮűŬɚŬɑɤɜ (cost of funds), ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ ɛɘŬ Ůˊɏɜŭɡůɖ. 

ȷˊɞŰŮɚŮɑ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŮˊɘůŰɐɛɖ ɔɘŬ ɜŬ 

əŬɗɞɟɘůŰŮɑ Ŭɜ ɛɘŬ Ůˊɏɜŭɡůɖ ɐ ɏɜŬ ɏɟɔɞ əɟɑɜŮŰŬɘ ůɡɛűɏɟɞɜ ɔɘŬ ɜŬ ɢɟɖɛŬŰɞŭɞŰɖɗŮɑ ɐ ɧɢɘ. 

ȼ ˊŬɟɞɨůŬ ŬɝɑŬ Űɤɜ ŬɜŬɛŮɜɧɛŮɜɤɜ ŰŬɛŮɘŬəɩɜ ɟɞɩɜ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɟɞŮɝɧűɚɖůɖ 

Űɞɡɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ əŬŰɎɚɚɖɚɞ ˊɟɞŮɝɞűɚɖŰɘəɧ ŮˊɘŰɧəɘɞ.      

ɆŰɞ ˊɟɞəŮɑɛŮɜɞ, ɏɔɘɜŮ ˊɟɞůŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ ŬɡŰɐɠ ůŰɞ ɗŮɤɟɞɨɛŮɜɞ ˊɟɧɓɚɖɛŬ 

Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ, ůŮ 

ůɢɏůɖ ɛŮ Űɖɜ Ŭɜɞɢɐ Űɞɡɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, Űɞɜ ŮˊɖɟŮŬůɛɧ Űɖɠ ˊŬɟŬɔɤɔɐɠ Ŭˊɧ ŬɡŰɐɜ 
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əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ́ɟɞŰŮɘɜɧɛŮɜɖ ŰŮɢɜɘəɐ ɚɨůɖ ɔɘŬ Űɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ 

ɡˊɞɓŬɗɛɘůɛɏɜɖɠ ˊɞɘɧŰɖŰŬɠ.  

ɆɡɔəŮəɟɘɛɏɜŬ, ɗŮɤɟŮɑŰŬɘ ˊŮɟɘɞɢɐ ɛŮ ůɡɜɞɚɘəɧ ŮɛɓŬŭɧ Atot (ůŰɟɏɛɛŬŰŬ) əŬɘ ŰɛɐɛŬŰŬ 

ŬɡŰɐɠ ɛŮ ŮɛɓŬŭɎ ȷfresh əŬɘ ȷreuse, ŬɜŰɑůŰɞɘɢŬ (ɆɢɐɛŬ 4.2), (Gotsis et al. 2015). ɆŰɞ 

ŭŮɨŰŮɟɞ ŮűŬɟɛɧɕŮŰŬɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɢɟɐůɖ ɧɔəɞɡ 

DWi (m3) ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ i. ɆŰɞ ɡˊɧɚɞɘˊɞ ŰɛɐɛŬ ȷfresh ɖ ɎɟŭŮɡůɖ ɔɑɜŮŰŬɘ ɛŮ 

ŬˊɞəɚŮɘůŰɘəɐ ɢɟɐůɖ əŬɗŬɟɞɨ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ (ɧɔəɞɠ FWi  ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ i, m3). 

ȷˊɧ Űɖɜ ˊŮɟɘɞɢɐ Atot ŬˊɞɟɟɑˊŰŮŰŬɘ ůŰɞɜ əŬŰɎɜŰɖ ŬˊɞŭɏəŰɖ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ DWtot. Ⱥűɧůɞɜ ŮűŬɟɛɞůŰŮɑ ůɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, ɞ ɧɔəɞɠ ŬɡŰɧɠ 

ɛŮɘɩɜŮŰŬɘ əŬŰɎ Űɞɜ ŬɗɟɞɘůŰɘəɧ ɧɔəɞ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ůŰɖɜ ˊŮɟɘɞɢɐ Areuse (ɆɢɐɛŬ 4.2).  

 

 

ΣΧΗΜΑ 4.2. ΣΧΗΜΑΤΟΠΟΙΗΣΗ ΕΦΑΡΜΟΓΗΣ ΤΗΣ ΕΠΑΝΑΧΡΗΣΙΜΟΠΟΙΗΣΗΣ ΤΟΥ ΝΕΡΟΥ ΣΤΡΑΓΓΙΣΗΣ. 

 

ȼ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ NPV (ú) Űɖɠ Ůˊɏɜŭɡůɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɔɘŬ Űɞ 

ůɨɜɞɚɞ Űɖɠ ˊŮɟɘɞɢɐ Atot ŮɑɜŬɘ ɑůɖ ɛŮ Űɘɠ ŰŬɛŮɘŬəɏɠ ɟɞɏɠ (ůŮ ɧɟɞɡɠ ˊŬɟɞɨůŬɠ ŬɝɑŬɠ), ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ȷfresh əŬɘ ȷreuse:  

( )
( )( )

T

fr fr reuse reuse cont
t=0

1
NPV= B -C + B -C -C

1+r

ë ûî î
è øì üê ú

î îí ý
ä                                          

(4.9) 
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ɧ́ ɞɡ: r ŮɑɜŬɘ Űɞ ŮŰɐůɘɞ ŮˊɘŰɧəɘɞ, ȸfr (ú) ŮɑɜŬɘ ŰŬ ůɡɜɞɚɘəɎ əɏɟŭɖ ůŰɖɜ ˊŮɟɘɞɢɐ Afresh, ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ŬˊɞəɚŮɘůŰɘəɐ ɢɟɐůɖ ŮəŮɑ Űɞɡ əŬɗŬɟɞɨ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ Cfr (ú) 

ŮɑɜŬɘ Űɞ ůɡɜɞɚɘəɧ ŮŰɐůɘɞ əɧůŰɞɠ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŬˊɞəɚŮɘůŰɘəɐ ɢɟɐůɖ Űɞɡ 

əŬɗŬɟɞɨ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ. ȸreuse (ú) ŮɑɜŬɘ ŰŬ ůɡɜɞɚɘəɎ əɏɟŭɖ ůŰɖɜ ˊŮɟɘɞɢɐ Areuse, ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖ ůɡɜŭɡŬůɛɏɜɖ ɢɟɐůɖ ŮəŮɑ Űɞɡ ɛŮɑɔɛŬŰɞɠ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ 

ůŰɟɎɔɔɘůɖɠ əŬɘ Creuse (ú) ŮɑɜŬɘ Űɞ ůɡɜɞɚɘəɧ ŮŰɐůɘɞ əɧůŰɞɠ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖ 

ůɡɜŭɡŬůɛɏɜɖ ɢɟɐůɖ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ. ɇɏɚɞɠ, Ccon (ú) ŮɑɜŬɘ Űɞ ůɡɜɞɚɘəɧ 

əɧůŰɞɠ əŬŰŬůəŮɡɐɠ Űɤɜ Ůˊɘɛɏɟɞɡɠ ŬˊŬɟŬɑŰɖŰɤɜ ɡˊɞŭɞɛɩɜ ɔɘŬ Űɖɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ əŬɘ T ŮɑɜŬɘ ɖ ɤűɏɚɘɛɖ ɕɤɐ Űɞɡ ɏɟɔɞɡ 

(ɏŰɖ).  

ɇɞ əɏɟŭɞɠ Bfr ůŰɖɜ ́Ůɟɘɞɢɐ ɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (ɎɟŭŮɡůɖ ŬˊɞəɚŮɘůŰɘəɎ ɛŮ 

ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ) Afresh, ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Ůˊɘɛɏɟɞɡɠ ˊɟɞůɧŭɤɜ 

Ŭˊɧ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ 1 ɤɠ Ⱦ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ: 

( )
fr k k k

1

= Y n a

K

k

B
=

Ö Öä                                                                                    (4.10)                                                           

ɧˊɞɡ Yk ŮɑɜŬɘ ɖ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ k ůŮ ůɡɜɗɐəŮɠ ɛɖ ŬɚŬŰɧŰɖŰŬɠ (kgĿůŰɟɏɛɛŬ-1), 

nk ŮɑɜŬɘ Űɞ əɏɟŭɞɠ Ŭˊɧ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ k (úĿkg-1) əŬɘ ak ɖ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŬɡŰɐ 

əŬŰŬɚŬɛɓɎɜŮɘ (ůŰɟɏɛɛŬŰŬ). To əɧůŰɞɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Afresh ŮɑɜŬɘ:  

fr , fw ,

1

C = FW p
N

fr i fr op

i

c
=

Ö +ä                                                                             (4.11)                                                           

ɧˊɞɡ ɆFWfr,i (m
3) ŮɑɜŬɘ ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɘɠ Ɂ ůɡɜɞɚɘəɎ ŬɟŭŮɨůŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ ȷfresh, pfw ŮɑɜŬɘ Űɞ əɧůŰɞɠ Űɞɡ 

ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ (úĿm-3) əŬɘ cfr,op (ú) ŮɑɜŬɘ ŰŬ ɡˊɧɚɞɘˊŬ əɧůŰɖ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ 

ůɡɜŰɐɟɖůɖɠ Űɞɡ ŭɘəŰɨɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ Afresh. 

ɇɞ əɏɟŭɞɠ Breuse ůŰɖɜ ˊŮɟɘɞɢɐ Areuse ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ Ůˊɘɛɏɟɞɡɠ ˊɟɞůɧŭɤɜ Ŭˊɧ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ 1 ɏɤɠ ɀ  

Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ: 
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( )reuse m m m

1

ȸ = RY Y n a
M

m

m=

Ö Ö Öä                                                                              (4.12)                                                           

ɧˊɞɡ RYm ŮɑɜŬɘ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ m, Ym ŮɑɜŬɘ ɖ Ŭˊɧŭɞůɖ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ m ůŮ ůɡɜɗɐəŮɠ ɛɖ ŬɚŬŰɧŰɖŰŬɠ (kgĿůŰɟɏɛɛŬ-1), nm ŮɑɜŬɘ Űɞ əɏɟŭɞɠ Ŭˊɧ Űɖɜ 

əŬɚɚɘɏɟɔŮɘŬ m ůŰɖɜ ˊŮɟɘɞɢɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (úĿkg-1) əŬɘ am ɖ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŬɡŰɐ 

əŬŰŬɚŬɛɓɎɜŮɘ (ůŰɟɏɛɛŬŰŬ).  

ȼ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ  Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ 

ŮűŬɟɛɞɔɐɠ ECAW, ɛɏůɤ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ CWSP (Shalhevet 1994):                                                                     

) ( Am WECRY f=                                                                                               (4.13) 

To əɧůŰɞɠ Creuse ɔɘŬ Űɖɜ Ů́ɟɘɞɢɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Areuse ŮɑɜŬɘ:  

reuse fw dw disp ,

1 1

= p p p DWC
disp

N N

i i reuse op

i i

FW DW c
= =

ÖÖ + Ö + +ä ä                             (4.14)                                                           

ɧˊɞɡ ɆFWi (m3) ŮɑɜŬɘ ɞ ŬɗɟɞɘůŰɘəɧɠ ɧɔəɞɠ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ, ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɘɠ Ɂ ůɡɜɞɚɘəɎ ŬɟŭŮɨůŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ Areuse, ɆDWi (m3) ŮɑɜŬɘ ɞ 

ŬɗɟɞɘůŰɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮəŮɑ, i ŮɑɜŬɘ ɖ 

ŮűŬɟɛɞɔɐ ɎɟŭŮɡůɖɠ, p
fw , pdw ŮɑɜŬɘ ŰŬ əɧůŰɖ Űɞɡ ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, 

ŬɜŰɑůŰɞɘɢŬ (úĿm-3). DWdisp (m
3) ŮɑɜŬɘ ɞ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŬˊɞɛŬəɟɨɜŮŰŬɘ 

Ŭˊɧ Űɞ ůɨůŰɖɛŬ, pdisp ŮɑɜŬɘ Űɞ əɧůŰɞɠ Ŭˊɧɟɟɘɣɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (úĿm-3) əŬɘ 

creuse,op ŮɑɜŬɘ ŰŬ ɡˊɧɚɞɘˊŬ əɧůŰɖ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ůɡɜŰɐɟɖůɖɠ Űɞɡ ŭɘəŰɨɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ 

ȷreuse (ú). 

ũɘŬ Űɞɜ ɧɔəɞ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŰŮɚɘəɎ ŬˊɞɛŬəɟɨɜŮŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ, 

ɘůɢɨŮɘ: 

tot

1

DW = DW   disp

N

i

i

DW
=

+ä                                                                                   (4.15) 
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ɧˊɞɡ DWtot (m
3) ŮɑɜŬɘ ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ 

ůɨɜɞɚɞ Űɖɠ ˊŮɟɘɞɢɐɠ ȷtot. 

Ⱥűɧůɞɜ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŬɜŬəɡəɚɩɜŮŰŬɘ ŮůɤŰŮɟɘəɎ, ŰɧŰŮ ɞɘ ŭɨɞ Ůˊɘɛɏɟɞɡɠ 

ˊŮɟɘɞɢɏɠ ˊɟɏˊŮɘ ɜŬ əŬŰŬɚŬɛɓɎɜɞɡɜ ůɡɜɞɚɘəɐ ɏəŰŬůɖ Atot. ɇɞ ɑŭɘɞ ɘůɢɨŮɘ əŬɘ ɛŮ Űɞ 

ɎɗɟɞɘůɛŬ Űɤɜ ŮəŰɎůŮɤɜ ˊɞɡ əŬŰŬɚŬɛɓɎɜɞɡɜ ɞɘ əŬɚɚɘɏɟɔŮɘŮɠ. ȽůɢɨŮɘ ŭɖɚŬŭɐ: 

k m

1 1

a aȷ A + A
K M

k m

tot reusefresh
= =

= += ä ä                                                                   (4.16) 

Ƀ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ůŰɖɜ ˊŮɟɘɞɢɐ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɝŮˊŮɟɜɎ Űɞɜ 

ɛɏɔɘůŰɞ ɧɔəɞ ɜŮɟɞɨ AWmax, ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɠ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŬɟŭŮɡŰɘəɐ ɕɩɜɖ 

(Ŭˊɧ ŮˊɘűŬɜŮɘŬəɎ əŬɘ ɡˊɧɔŮɘŬ ŭɘŬɗɏůɘɛŬ): 

max

1

,

1 1

W WF
NN N

i i

i

fr i

i i

FW DW A
= ==

+ + ¢ä ää                                                                 (4.17) 

ȼ ůɡɔəɏɜŰɟɤůɖ ŬɚɎŰɤɜ ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW (dS m-1) 

ɔɘŬ Űo ɜŮɟɧ ŮűŬɟɛɞɔɐɠ Űɖɠ ˊŮɟɘɞɢɐɠ ȷreuse, ɘůɞɨŰŬɘ ɛŮ Űɞɜ ůŰŬɗɛɘůɛɏɜɞ ɛɏůɞ ɧɟɞ Űɖɠ 

Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ŬɗɟɞɑůɛŬŰɞɠ Űɤɜ ɧɔəɤɜ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ: 

FW DW

AW

EC +EC
EC =

FW DW

DW

i i

i iFW

Ö Ö

+

ä ä
ä ä

                                                                (4.18) 

ũɘŬ ɚɧɔɞɡɠ ŬůűŬɚŮɑŬɠ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɗŮɩɟɖůɖɠ ŮəˊɚɨůŮɤɜ ɛŮ ɡˊŮɟɎɟŭŮɡůɖ, 

ˊɟɏˊŮɘ ɜŬ ŰŮɗŮɑ ɛɏɔɘůŰɞ ɨɣɞɠ ůɡɜɞɚɘəɞɨ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ůŰɖ ɕɩɜɖ Areuse, ŮˊŮɘŭɐ 

ŮŭɎűɖ ɛŮ ŭɡůɛŮɜɐ ŮůɤŰŮɟɘəɐ ůŰɟɎɔɔɘůɖ əŬɘ əŬəɐ ˊɡəɜɧŰɖŰŬ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ, ŭŮɜ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞůŰɟŬɔɔɘůŰɞɨɜ ɛɏůŬ ůŰɞɜ ŬɜŬɔəŬɑɞ ɢɟɧɜɞ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ɏɜɞŭɞ 

Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ əŬɘ ůɡɜŮˊŬəɧɚɞɡɗŬ ˊɟɞɓɚɐɛŬŰŬ 

ŬŮɟɘůɛɞɨ ŬɡŰɐɠ: 

i,max<ADW W  i iFW+                                                                                               (4.19)                                                                                                                               
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ɧ́ ɞɡ: AWi,max ŮɑɜŬɘ ɞ ɛɏɔɘůŰɞɠ ŮˊɘŰɟŮˊɧɛŮɜɞɠ ɧɔəɞɠ ɜŮɟɞɨ ŬɜɎ ŮűŬɟɛɞɔɐ ɔɘŬ Űɖɜ 

ˊŮɟɘɞɢɐ Areuse. 

ũɘŬ ɚɧɔɞɡɠ ˊɟɞůŰŬůɑŬɠ Űɖɠ ŬɟŭŮɡɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ ɞɟɑɕŮŰŬɘ ɏɜŬ ɛɏɔɘůŰɞ ɧɟɘɞ 

ůɡɜɘůŰŬɛɏɜɖɠ ŬɚŬŰɧŰɖŰŬɠ ECAW, Űɞ ɞˊɞɑɞ  ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɝŮˊŮɟŬůŰŮɑ, əŬŰô ŬɜŰɘůŰɞɘɢɑŬ ɛŮ 

Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ɧɟɘɞ Űɖɠ Eɝ. 4.4. ɇɞ ɧɟɘɞ ŬɡŰɧ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ Ŭɜɞɢɐ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮəˊɚɨůŮɤɜ. ɋůŰɧůɞ ˊɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ 

ɧŰɘ ɖ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ŮˊɘɓɎɚɚŮŰŬɘ ɜŬ ůɡɜŭɡɎɕŮŰŬɘ ɛŮ 

ŬɡůŰɖɟɞɨɠ Ůɚɏɔɢɞɡɠ ůŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɜŮɟɞɨ əŬɘ Űɞɡ ŮŭɎűɞɡɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ Ŭˊɧ Űɞ űɞɟŮɎ ŭɘŬɢŮɑɟɘůɖɠ, ˊɞɡ ɗŬ ŮɝŬůűŬɚɑɕɞɡɜ Űɖɜ ŬŮɘűɞɟɑŬ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ.  

maxAWEC EC¢                                                                                                        (4.20) 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ůŰɞ ˊɟɞəŮɑɛŮɜɞ, ɏɔəŮɘŰŬɘ ůŰɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ 

əŬɗŬɟɐɠ ˊŬɟɞɨůŬɠ ŬɝɑŬɠ NPV (Ⱥɝ. 4.9), ɛŮ ɛŮŰŬɓɚɖŰɏɠ ŬˊɧűŬůɖɠ Űɞɡɠ ůɡɜɞɚɘəɞɨɠ 

ɧɔəɞɡɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɆFWi əŬɘ ɆDWi, ŬɜŰɑůŰɞɘɢŬ, 

ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɤɜ Ůɝ. 4.17 əŬɘ 4.19.  
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5. ɄȺȽɅȷɀȷɇȽȾɃ ɀȺɅɃɆ 

5.1. ɄŮɟɘɞɢɐ ȺűŬɟɛɞɔɐɠ 

ȼ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ ŮűŬɟɛɞɔɐɠ 

Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ŬɟŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ, ɏɔɘɜŮ ɛŮ 

ůŰɧɢɞ Űɖɜ Ůˊɘŭɑɤɝɖ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɖɠ ɛŮɗɧŭɞɡ, Űɧůɞ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɧůɞ əŬɘ ɛŮ 

ŰŮɢɜɘəɞ-ɞɘəɞɜɞɛɘəɎ əɟɘŰɐɟɘŬ. H ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ ɞűŮɑɚŮɘ ɜŬ əŬɚɨˊŰŮɘ ɛɑŬ ɓŬůɘəɐ 

ůɡɜɗɐəɖ: ɇɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɜŬ ŭɘŬɗɏŰŮɘ ˊɞůɞŰɘəɎ əŬɘ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŰɏŰɞɘŬ, 

ˊɞɡ ɜŬ ŮˊɘŰɟɏˊɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞˊɞɑɖůɐɠ Űɞɡ ɔɘŬ Űɖɜ ˊɟɞɓɚŮˊɧɛŮɜɖ ɢɟɐůɖ.  

ȼ ˊŮɟɘɞɢɐ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ŭɘəŰɨɞɡ Űɞɡ ˊɞŰŬɛɞɨ ȷɚűŮɘɞɨ Űɞɡ Ɂɞɛɞɨ ȼɚŮɑŬɠ 

ŬˊɞŰŮɚŮɑŰŬɘ ůŰɞ əŬŰɎɜŰɖ ŰɛɐɛŬ Űɖɠ Ŭˊɧ ŰŬ ŬɟŭŮɡŰɘəɎ ŭɑəŰɡŬ ɀɞɡɟɘɎɠ əŬɘ ȷɔɞɡɚɘɜɑŰůŬɠ, 

ŰŬ ɞˊɞɑŬ ŮəŰŮɑɜɞɜŰŬɘ ŮəŬŰɏɟɤɗŮɜ Űɖɠ Ůəɓɞɚɐɠ Űɞɡ ˊɞŰŬɛɞɨ. ɆŰɖɜ ŬˊɞɝɖɟŬɛɏɜɖ 

ɚɘɛɜɞɗɎɚŬůůŬ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ɚɧɔɤ əŬɘ Űɤɜ ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

(ɡɣɧɛŮŰɟŬ ɢŬɛɖɚɧŰŮɟŬ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ), əŬŰŬɔɟɎűɞɜŰŬɘ ɧɔəɞɘ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ əŬŰɎ ɛɏůɞ ɧɟɞ 2.2Ā106 m3 ŬɜɎ ɛɐɜŬ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɟŭŮɡŰɘəɐɠ 

ˊŮɟɘɧŭɞɡ ɀŬɥɞɡ- ɃəŰɤɓɟɑɞɡ (Giakoumakis et al. 2013),  ŮɝŬɘŰɑŬɠ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ 

ŮűŬɟɛɞɔɐɠ Űɖɠ ɎɟŭŮɡůɖɠ əŬɘ Űɖɠ ŬˊɞűɧɟŰɘůɖɠ Űɞɡ ɟɖɢɞɨ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ 

(Sofikitis et al. 2007). ɇɞ ůɨɜɞɚɞ Űɖɠ ˊɞůɧŰɖŰŬɠ ŬɡŰɐɠ əŬŰŬɚɐɔŮɘ ůɐɛŮɟŬ, ɢɤɟɑɠ əŬɛɑŬ 

ŮˊŮɝŮɟɔŬůɑŬ, ůŰɖ ɗɎɚŬůůŬ Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ Ⱦɧɚˊɞɡ əŬɘ ŬˊɞŰŮɚŮɑ ɛɘŬ ůɞɓŬɟɐ ŬɘŰɑŬ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɡˊɞɓɎɗɛɘůɖɠ Űɖɠ ˊŬɟŬɗŬɚɎůůɘŬɠ ŬɡŰɐɠ ˊŮɟɘɞɢɐɠ. 

ȼ ɚɘɛɜɞɗɎɚŬůůŬ (ɚɑɛɜɖ Ůˊɑ Űɖɠ ɞɡůɑŬɠ) Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɞ 

ůɡɜŭɡŬůɛɧ Űɖɠ ɨˊŬɟɝɖɠ Ɏűɗɞɜɤɜ űŮɟŰɩɜ ɡɚɘəɩɜ Ŭˊɧ Űɘɠ Ůəɓɞɚɏɠ Űɞɡ ȷɚűŮɘɞɨ 

ˊɞŰŬɛɞɨ əŬɘ ŭɡɜŬŰɩɜ ɗŬɚɎůůɘɤɜ ɟŮɡɛɎŰɤɜ. ȷɡŰɧ ŮɑɢŮ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɜ 

ɡˊŮɟɨɣɤůɖ ɛɘŬɠ ˊŬɟɎəŰɘŬɠ ɚɤɟɑŭŬɠ ɝɖɟɎɠ ůŰɖɜ ŬəŰɞɔɟŬɛɛɐ əŬɘ ůŬɜ ůɡɜɏˊŮɘŬ, Űɞɜ 
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Ůɔəɚɤɓɘůɛɧ ɛŮɔɎɚɤɜ ˊɞůɞŰɐŰɤɜ ɜŮɟɞɨ (Ⱦ.Ʉ.Ⱥ.Ⱦ. 2010). ɀɏůɤ Űɞɡ ɑŭɘɞɡ ɛɖɢŬɜɘůɛɞɨ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬɘ ɖ ɔŮɘŰɞɜɘəɐ ɚɑɛɜɖ  Űɖɠ ɀɞɡɟɘɎɠ, ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ɓɧɟŮɘŬ ɧɢɗɖ Űɞɡ 

ȷɚűŮɘɞɨ. ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ŭɛɛɞɗɘɜɩɜ ůŰɞ ˊŬɟɎəŰɘɞ ɛɏŰɤˊɞ, 

ŮɝŬɘŰɑŬɠ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɤɜ Ŭɜɏɛɤɜ əŬɘ Űɤɜ ɗŬɚɎůůɘɤɜ ɟŮɡɛɎŰɤɜ. Ƀ ɧɟɞɠ 

ɚɘɛɜɞɗɎɚŬůůŬ ˊɞɡ ŮˊɘəɟɎŰɖůŮ ɛŮŰŬɔŮɜɏůŰŮɟŬ, ɞűŮɑɚŮŰŬɘ ůŮ ɏɜŬ ŰŮɢɜɖŰɧ ɎɜɞɘɔɛŬ 

(ɛˊɞɨəŬ) ɛŮ ŬɡŰɞůɢɏŭɘɞ ɗɡɟɧűɟŬɔɛŬ ůŰɖ ɓɧɟŮɘŬ ɛŮɟɘɎ Űɖɠ, ˊɞɡ ŮɑɢŬɜ ŬɜɞɑɝŮɘ ŰŬ ˊŬɚɘɎ 

ɢɟɧɜɘŬ ɞɘ ɜŰɧˊɘɞɘ əɘ ɏɛˊŬɘɜŮ ɗŬɚŬůůɘɜɧ ɜŮɟɧ, ɧŰŬɜ ɖ ůŰɎɗɛɖ Űɖɠ ɚɑɛɜɖɠ, ˊɞɡ ɓɟɘůəɧŰŬɜ 

ɢŬɛɖɚɧŰŮɟŬ, ɏˊŮűŰŮ ˊɞɚɨ Űɞ əŬɚɞəŬɑɟɘ. ȼ ɚɑɛɜɖ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ɛŮ ɓɎůɖ ɘůŰɞɟɘəɏɠ 

əŬŰŬɔɟŬűɏɠ űŬɑɜŮŰŬɘ ɜŬ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ˊŮɟɑˊɞɡ Űɞ 500 ˊ.ɉ., ɛŮ ɏəŰŬůɖ ŬɟəŮŰɎ 

ɛɘəɟɧŰŮɟɖ Űɖɠ ɏəŰŬůɖɠ ˊɞɡ əŬŰŬɚɎɛɓŬɜŮ ˊɟɘɜ ŬˊɞɝɖɟŬɜɗŮɑ. 

ȼ ȷɔɞɡɚɘɜɑŰůŬ ŬˊɞŰŮɚɞɨůŮ Űɞɜ ɛŮɔŬɚɨŰŮɟɞ ɡɔɟɧŰɞˊɞ Űɖɠ ɄŮɚɞˊɞɜɜɐůɞɡ. ȱŰŬɜ 

ˊŮɟɑűɖɛɖ ɔɘŬ Űɖ ɛŮɔɎɚɖ ˊŬɟŬɔɤɔɐ ɣŬɟɘɩɜ əŬɘ ɘŭɘŬɑŰŮɟŬ ɔɘŬ ŰŬ ɢɏɚɘŬ Űɖɠ, Ŭˊɧ ŰŬ ɞˊɞɑŬ 

ɚɏɔŮŰŬɘ ɧŰɘ ˊɐɟŮ əŬɘ Űɞ ɧɜɞɛɎ Űɖɠ (ɚŬŰɘɜɘəɧ ɧɜɞɛŬ ɢŮɚɘɞɨ:  anguilla). ȷ́ ɞŰŮɚɞɨůŮ ůŰŬɗɛɧ 

ˊɞɚɚɩɜ ɡŭɟɧɓɘɤɜ ˊŰɖɜɩɜ (ˊɎˊɘŮɠ, ŬɔɟɘɧɢɖɜŮɠ, ɛˊɎɚɘɕŮɠ əŬɘ ˊɞɚɚɎ ɎɚɚŬ Ůɑŭɖ). ȱŰŬɜ 

ˊɎɟŬ ˊɞɚɨ ɔɜɤůŰɧ Űɞ əɡɜɐɔɘ Űɖɠ ɛˊɎɚɘɕŬɠ ɐ űŬɚŬɟɑŭŬɠ, Űɞ ɞˊɞɑɞ ɔɘɜɧŰŬɜ əŬŰɎ Űɞɜ 

ɛɐɜŬ Ɂɞɏɛɓɟɘɞ əɎɗŮ ɏŰɞɡɠ əŬɘ ůɡɔəɏɜŰɟɤɜŮ əɡɜɖɔɞɨɠ Ŭˊɧ ɧɚɖ Űɖɜ ȺɚɚɎŭŬ.  

ɇɞ 1968-1969 ɞɚɞəɚɖɟɩɗɖəŮ ɖ ŬˊɞɝɐɟŬɜůɖ Űɖɠ ɚɑɛɜɖɠ ɤɠ ŰɛɐɛŬ Űɤɜ ŮɡɟɨŰŮɟɤɜ 

ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ Űɖɠ əɞɘɚɎŭŬɠ Űɞɡ ȷɚűŮɘɞɨ, ˊɞɡ ŮɑɢŬɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ 

ɔŮɤɟɔɘəɐ Ŭɝɘɞˊɞɑɖůɖ 120000 ůŰɟŮɛɛɎŰɤɜ ŬɟŭŮɡɧɛŮɜɤɜ ɛŮ ŮˊɘűŬɜŮɘŬəɐ ɎɟŭŮɡůɖ ɐ 

əŬŰŬɘɞɜɘůɛɧ. ɆŮ ɧ,Űɘ ŬűɞɟɎ Űɖɜ ȷɔɞɡɚɘɜɑŰůŬ, ɛŮŰɎ Ŭˊɧ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ŭɘəŰɨɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ,  ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 28000 ůŰɟɏɛɛŬŰŬ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖɠ 

ɏəŰŬůɖɠ, ŰŬ ɞˊɞɑŬ ŮɜɞɘəɘɎɕɞɜŰŬɘ ŮŰɖůɑɤɠ ůŮ əŬɚɚɘŮɟɔɖŰɏɠ. ɆɐɛŮɟŬ, ɖ ȷɔɞɡɚɘɜɑŰůŬ, ɐ 

Ŭɚɚɘɩɠ ȺˊɘŰɎɚɘɞ, ŮɑɜŬɘ əɤɛɧˊɞɚɖ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ ɜɞɛɧ ȼɚŮɑŬɠ ɛŮ 1907 əŬŰɞɑəɞɡɠ əŬɘ 

Ŭˊɧ Űɞ 2010 ŬɜɐəŮɘ ŭɘɞɘəɖŰɘəɎ ůŰɞ ȹɐɛɞ Ʉɨɟɔɞɡ. ȿŮɘŰɞɡɟɔŮɑ Ůˊɑůɖɠ ɛɘəɟɧ əɟŬŰɘəɧ 

ŬŮɟɞŭɟɧɛɘɞ ůŮ ŬˊɧůŰŬůɖ 1000 ɛɏŰɟɤɜ Ŭˊɧ Űɖɜ ˊɧɚɖ, əɡɟɑɤɠ ɔɘŬ ŰŬ ˊɡɟɞůɓŮůŰɘəɎ 

ŬŮɟɞˊɚɎɜŬ, ˊɞɡ ˊŬɟŬɛɏɜɞɡɜ ɛɧɜɘɛŬ ůŰɖɜ ˊŮɟɘɞɢɐ.  

 

5.2. ȷɟŭŮɡŰɘəɧ ȹɑəŰɡɞ 

ȼ ŮɘŭɘəɧŰŮɟɖ ˊŮɟɘɞɢɐ Űɤɜ ɏɟɔɤɜ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ŮɑɜŬɘ 

ˊŬɟŬɗŬɚɎůůɘŬ əŬɘ  əŬŰŬɚŬɛɓɎɜŮɘ Űɘɠ ɢŬɛɖɚɏɠ ŮəŰɎůŮɘɠ ɜɧŰɘŬ Űɤɜ Ůəɓɞɚɩɜ Űɞɡ ˊɞŰŬɛɞɨ 
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ȷɚűŮɘɞɨ. ɇŬ 28000 ůŰɟɏɛɛŬŰŬ əŬɗŬɟŬ ŬɟŭŮɡɧɛŮɜɖɠ ɔŮɤɟɔɘəɐɠ ɔɖɠ, ɢɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ 

ŬɟŭŮɡŰɘəɏɠ ɕɩɜŮɠ: Űɖɜ Ⱥ1 əŬɘ Űɖɜ Ⱥ2 (ɆɢɐɛŬ 5.1). H ŬɟŭŮɡɧɛŮɜɖ ɏəŰŬůɖ ɏɢŮɘ 

əŬŰŮɨɗɡɜůɖ Ŭˊɧ ȸȹ ˊɟɞɠ Ɂȷ. ȷˊɞŰŮɚŮɑ ɛɞɟűɞɚɞɔɘəɎ ɛɘŬ ɚŮəɎɜɖ, ɖ ɞˊɞɑŬ ŭɘŬɢɤɟɑɕŮŰŬɘ 

Ŭˊɧ Űɖ ɗɎɚŬůůŬ ɛŮ ɗɑɜŮɠ Ɏɛɛɞɡ. ɆŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ɖ ɚŮəɎɜɖ ŬɡŰɐ ŮɛűŬɜɑɕŮɘ 

ŬɟɜɖŰɘəɎ ɡɣɧɛŮŰɟŬ (ɏɤɠ -1.5 ɛɏŰɟŬ əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ), (ɆɢɐɛŬ 5.1).   

 

ΣΧΗΜΑ 5.1. Η ΠΕΡΙΟΧΗ ΤΟΥ ΑΡΔΕΥΤΙΚΟΥ- ΣΤΡΑΓΓΙΣΤΙΚΟΥ ΔΙΚΤΥΟΥ ΤΗΣ ΑΓΟΥΛΙΝΙΤΣΑΣ. 

 

ȷˊɧ Űɞ  əɨɟɘɞ ɏɟɔɞ ɡŭɟɞɚɖɣɑŬɠ Űɞɡ ȷɟŭŮɡŰɘəɞɨ ȷɚűŮɘɞɨ (űɟɎɔɛŬ ŮəŰɟɞˊɐɠ ůŰɖɜ 

ˊŮɟɘɞɢɐ ūɚɧəŬ), ɝŮəɘɜɎ ɖ ȾɨɟɘŬ ȹɘɩɟɡɔŬ  (Ⱦ.ȹ.) ˊɞɡ ɛŮŰŬűɏɟŮɘ Űɞ ɜŮɟɧ əŬŰɎ ɛɐəɞɠ Űɖɠ 

ŬɟŭŮɡɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ. ȼ ˊɟɞɠ ɎɟŭŮɡůɖ ɏəŰŬůɖ əŬɚɨˊŰŮɘ Űɘɠ ˊŮɟɘɞɢɏɠ ɜɧŰɘŬ Űɤɜ 

Ůəɓɞɚɩɜ Űɞɡ ˊɞŰŬɛɞɨ ȷɚűŮɘɞɨ (Ŭˊɧ ȺˊɘŰɎɚɘɞ ɛɏɢɟɘ ȾŬɥɎűŬ). ɇɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ 

ɛŮŰŬűɏɟŮŰŬɘ  Ŭˊɧ Űɖ Ⱦ.ȹ. ɛɏůɤ Űɖɠ ɡŭŬŰɞɔɏűɡɟŬɠ 7ȹ ˊɞɡ ůɡɜŮɢɑɕŮɘ ɤɠ ŬɜɞɘəŰɐ ˊɚɏɞɜ 

ŭɘɩɟɡɔŬ ɛôŬɡŰɐ Űɖɜ ɞɜɞɛŬůɑŬ, ɜŬ ŭɘŬɜɏɛŮɘ Űɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ŭɘŬŭɞɢɘəɎ ůŰŬ 

ŬɜŰɚɘɞůŰɎůɘŬ ȷ1, ȷ2, ȷ3, ˊɞɡ ŰɟɞűɞŭɞŰɞɨɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭɑəŰɡŬ əŬŰŬɘɞɜɘůɛɞɨ (ɆɢɐɛŬ 

5.1). ȰɜŬ ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ (ɕɩɜɖ Ⱥ1) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ŭɔɤɔɞɨɠ ŮˊɘűŬɜŮɘŬəɐɠ 

7ȹ 
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ɎɟŭŮɡůɖɠ (ŭɑəŰɡɞ ŭɘɤɟɨɔɤɜ). ɆŰɞɜ ɄɑɜŬəŬ 5.1, əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ əŬɗŬɟɏɠ ŬɟŭŮɡɧɛŮɜŮɠ 

ŮəŰɎůŮɘɠ (ŭɖɚŬŭɐ Ŭɜ ŬűŬɘɟŮɗɞɨɜ ŰɎűɟɞɘ, ŬɔɟɞŰɘəɞɑ ŭɟɧɛɞɘ əɚˊ) Űɤɜ ɕɤɜɩɜ Ⱥ1 əŬɘ Ⱥ2, 

əŬɗɩɠ əŬɘ ɖ ɛɏɗɞŭɞɠ ɎɟŭŮɡůɖɠ ůŰɖɜ əɎɗŮ ɛɑŬ,  Ŭˊɧ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɃɟɘůŰɘəɏɠ ɀŮɚɏŰŮɠ 

Űɤɜ ŭɘəŰɨɤɜ Űɤɜ ˊŮɟɘɞɢɩɜ ŬɡŰɩɜ (ũəɧŰůɖɠ 2007).  

ɄɑɜŬəŬɠ 5.1. ɄɑɜŬəŬɠ Ȼɤɜɩɜ ȯɟŭŮɡůɖɠ 

Ȼɩɜɖ 
ȾŬɗŬɟɐ Ŭɟŭ. 

ɏəŰŬůɖ (ůŰɟ.) 

ɀɏɗɞŭɞɠ 

ɎɟŭŮɡůɖɠ 

ȷɟɘɗɛɧɠ 

ȷɜŰɚɘɞůŰŬůɑɤɜ 

Ⱥ1 3712 ŮˊɘűŬɜŮɘŬəɐ 0 

Ⱥ2 23922 əŬŰŬɘɞɜɘůɛɧɠ 3 

 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɞɚɧəɚɖɟɞ Űɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ŬɟɢɘəɎ ɐŰŬɜ 

ůɢŮŭɘŬůɛɏɜɞ ɔɘŬ ŮˊɘűŬɜŮɘŬəɐ ɎɟŭŮɡůɖ (ȾŬɚɚɑɜůəɖɠ 1959), ŬɚɚɎ ůŰɖɜ ˊɞɟŮɑŬ 

ŬˊɞűŬůɑůŰɖəŮ ɖ ŮűŬɟɛɞɔɐ əŬŰŬɘɞɜɘůɛɞɨ ůŰɖ ɕɩɜɖ Ⱥ2. ȷɡŰɧ ɛŬɟŰɡɟɎ ŮɝɎɚɚɞɡ əŬɘ ɖ 

ɢɟɐůɖ ŮˊɘűŬɜŮɘŬəɐɠ ɎɟŭŮɡůɖɠ ůŰɖ Ȼɩɜɖ Ⱥ1, ɛŮ ŭɑəŰɡɞ ŭɘɤɟɨɔɤɜ, ˊɞɡ ŮɑɜŬɘ 

əŬŰŬůəŮɡŬůɛɏɜɞ ˊɟɞɔŮɜɏůŰŮɟŬ.  

ɀŮ ɓɎůɖ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɚɐűɗɖůŬɜ Ŭˊɧ Űɞˊɘəɏɠ ŬɟɛɧŭɘŮɠ Ŭɟɢɏɠ (ɇ.Ƀ.Ⱥ.ȸ.), ɖ 

ůɖɛŮɟɘɜɐ əŬɗŬɟɐ ŬɟŭŮɡɧɛŮɜɖ ɏəŰŬůɖ ɔɘŬ Űɖ ɕɩɜɖ Ⱥ2 ɏɢŮɘ ˊŮɟɘɞɟɘůŰŮɑ ůŮ 19000 

ůŰɟɏɛɛŬŰŬ, ɘůɧˊɞůŬ ůŰŬ ŰɟɑŬ ŬɜŰɚɘɞůŰɎůɘŬ ȷ1, ȷ2, ȷ3, ŭɖɚŬŭɐ Űɞ əŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ 

ŮɝɡˊɖɟŮŰŮɑ ŮˊɘűɎɜŮɘŬ 6333 ůŰɟŮɛɛɎŰɤɜ. 

5.3. ɆŰɟŬɔɔɘůŰɘəɧ ȹɑəŰɡɞ 

ɄŬɟɎɚɚɖɚŬ ɛŮ Űɞ ŭɑəŰɡɞ ɎɟŭŮɡůɖɠ, əŬŰŬůəŮɡɎůŰɖəŮ ůŰɖɜ ˊŮɟɘɞɢɐ əŬɘ ŭɑəŰɡɞ 

ůŰɟɎɔɔɘůɖɠ. ɇɞ Ůɜ ɚɧɔɤ ŭɑəŰɡɞ ŮɑɜŬɘ ŬˊɞůŰɟɎɔɔɘůɖɠ, ŭɖɚŬŭɐ ɛɧɜɞ ŮˊɘűŬɜŮɘŬəɧ. Ƀɘ 

ŰɎűɟɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ, ůŰɖ ɔŮɜɘəɐ ˊŮɟɑˊŰɤůɖ, ůŮ əɨɟɘŬ, ˊɟɩŰɖɠ, ŭŮɨŰŮɟɖɠ əŬɘ ŰɟɑŰɖɠ 

ŰɎɝɖɠ əŬɘ ŮɝɡˊɖɟŮŰɞɨɜ Űɞ ɟɧɚɞ, Űɧůɞ Űɖɠ ŬˊɞɢɏŰŮɡůɖɠ, ɧůɞ əŬɘ Űɖɠ ŬˊɞůŰɟɎɔɔɘůɖɠ 

ɛɘŬɠ ˊŮɟɘɞɢɐɠ. ɆŰɞ ˊɟɞəŮɑɛŮɜɞ (Ȼɩɜɖ Ⱥ2), ˊɟɩŰɖɠ ŰɎɝɖɠ ŰɎűɟɞɠ ŮɑɜŬɘ ɛɧɜɞ ɖ əɨɟɘŬ, 

ˊŮɟɑˊɞɡ ˊŬɟɎɚɚɖɚɖ ɛŮ Űɖɜ ŬəŰɞɔɟŬɛɛɐ. ɆôŬɡŰɐɜ ŮəɓɎɚɚɞɡɜ ŬˊŮɡɗŮɑŬɠ ɞɘ 2ɖɠ ŰɎɝɖɠ 

ŰɎűɟɞɘ əŬɘ ůô ŬɡŰɏɠ, ɖ 3ɖɠ ŰɎɝɖɠ (ɆɢɐɛŬ 5.1).  ɇɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ɣɖűɘɞˊɞɘɐɗɖəŮ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ AutoCAD Ŭˊɧ Űɞ ũŮɜɘəɧ ɉɎɟŰɖ Űɞɡ ȷɟŭŮɡŰɘəɞɨ ȹɘəŰɨɞɡ ȷɚűŮɘɞɨ ůŮ əɚɑɛŬəŬ 

1:20000. ȷˊŮɘəɞɜɑɕŮŰŬɘ ɖ ŭɘɎŰŬɝɖ Űɤɜ Ŭɔɤɔɩɜ ůŰɟɎɔɔɘůɖɠ (ɏɤɠ əŬɘ 3ɖɠ ŰɎɝɖɠ), əŬɗɩɠ 

əŬɘ Űɤɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ (ɆɢɐɛŬ ȷ1 ɄŬɟŬɟŰɐɛŬŰɞɠ). 
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ȼ ůŰɟɎɔɔɘůɖ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ɕɩɜɖɠ Ⱥ2 ɔɑɜŮŰŬɘ ɛɏůɤ ŬɜŰɚɘɞůŰŬůɑɞɡ 

ŮɝŬɘŰɑŬɠ Űɤɜ ŬɟɜɖŰɘəɩɜ ɡɣɞɛɏŰɟɤɜ ˊɞɡ ŮɛűŬɜɑɕŮɘ ɖ ˊŮɟɘɞɢɐ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 

5.1, Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ Ⱥ ɓɟɑůəŮŰŬɘ ůŰɞ ɛɏůɞ ˊŮɟɑˊɞɡ Űɖɠ ɏəŰŬůɖɠ Űɖɠ ɕɩɜɖɠ 

ɎɟŭŮɡůɖɠ Ⱥ2 əŬɘ ůɡɚɚɏɔŮɘ ŰŬ ůŰɟŬɔɔɑůɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ Ŭˊɧ Űɖɜ əɨɟɘŬ ŰɎűɟɞ. ɀɏůɤ 

Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ Ⱥ, ɞɘ ˊɞůɧŰɖŰŮɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜɡɣɩɜɞɜŰŬɘ ɛɖɢŬɜɘəɎ əŬɘ 

əŬŰŬɚɐɔɞɡɜ ůŰɖ ɗɎɚŬůůŬ.  

ɆŰɖɜ ˊŬɟɎɔɟŬűɞ 1.3 əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ Ůɘŭɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ůɡɜŬɜŰɩɜŰŬɘ 

ůŮ ɛɘŬ ˊŮɟɘɞɢɐ, ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (Bouarfa et al. 2003, Minhas et al. 2006). 

Ƀɘ ůɡɜɗɐəŮɠ ŬɡŰɏɠ ŬɜŰɘˊŬɟŬɓɎɚɚɞɜŰŬɘ Ůŭɩ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ, 

ɔɘŬ ɜŬ űŬɜŮɑ ɞ ɓŬɗɛɧɠ ůŰɞɜ ɞˊɞɑɞ Űɞ ŭɑəŰɡɞ Űɖɠ ɏɟŮɡɜŬɠ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɐ: 

ǒ ɇɞ ŭɑəŰɡɞ ɎɟŭŮɡůɖɠ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəŮŰŬɘ ůŮ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ, ŬəɧɛŬ əŬɘ 

əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ. ɆŰɖɜ ɏəŰŬůɖ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ɕɩɜɖɠ Ⱥ2 Űɖɠ 

ȷɔɞɡɚɘɜɑŰůŬɠ, ŰŬ ɡɣɧɛŮŰɟŬ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 0.5 ɤɠ -1.5 m. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ 

ŮɝɎɚɚɞɡ əŬŰŬůəŮɡɎůŰɖəŮ əŬɘ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ, Űɞ ɞˊɞɑɞ ŬɜɡɣɩɜŮɘ Űɞ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ ŬˊɞŰɟɏˊŮɘ Űɖɜ Ɏɜɞŭɞ Űɖɠ ɡˊɧɔŮɘŬɠ 

ůŰɎɗɛɖɠ.  

ǒ ɇɞ ŮˊɑˊŮŭɞ Űɖɠ ɡˊɧɔŮɘŬ ůŰɎɗɛɖɠ ɜŬ ŮɑɜŬɘ ɟɖɢɧ, ˊɟɎɔɛŬ ˊɞɡ ɞŭɖɔŮɑ ůŮ ɢŬɛɖɚɧ 

əɧůŰɞɠ ɎɜŰɚɖůɖɠ. Ⱥˊɘˊɚɏɞɜ ɖ ɡˊɧɔŮɘŬ ůŰɎɗɛɖ ˊɟɏˊŮɘ ɜŬ ŬəɞɚɞɡɗŮɑ Űɞ 

ŰɞˊɞɔɟŬűɘəɧ ŬɜɎɔɚɡűɞ əŬɘ ɜŬ ɏɢŮɘ ɛɘəɟɏɠ əɚɑůŮɘɠ (ɤɠ 0.15%). ȼ ůŰɎɗɛɖ Űɞɡ 

ɡŭɟɞűɞɟɏŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɟɡɗɛɑɕŮŰŬɘ Ŭˊɧ Űɞ ŭɑəŰɡɞ ůŰɟɎɔɔɘůɖɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ 

ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ. Ⱥˊɑůɖɠ, Űɞ ŰɞˊɞɔɟŬűɘəɧ ŬɜɎɔɚɡűɞ, ˊɞɡ ŬˊɞŰŮɚŮɑ 

ˊɡɗɛɏɜŬ ˊŬɚɘɎɠ ɚɑɛɜɖɠ, ɏɢŮɘ ɛɖŭŮɜɘəɏɠ əɚɑůŮɘɠ. 

ǒ ȼ ˊŮɟɘɞɢɐ ɜŬ ɓɟɑůəŮŰŬɘ ůŰɖ ɕɩɜɖ Űɤɜ ɛɞɡůɩɜɤɜ, ˊɞɡ ůɖɛŬɑɜŮɘ ɛŮɔɎɚŬ ɨɣɖ 

ɓɟɞɢɧˊŰɤůɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘəɟɞɨ ɢɟɧɜɞɡ. ȷɡŰɧ ŮɑɜŬɘ ɢɟɐůɘɛɞ ɩůŰŮ ŬɡŰɐ 

Űɖɜ ˊŮɟɑɞŭɞ ɜŬ Ůəˊɚɡɗɞɨɜ Ŭˊɧ Űɞ ɏŭŬűɞɠ ŰŬ ɎɚŬŰŬ, ˊɞɡ ɏɢɞɡɜ ůɡůůɤɟŮɡŰŮɑ Ŭˊɧ 

Űɘɠ ůɡɜŮɢŮɑɠ ŬɟŭŮɨůŮɘɠ. H ůɡɜɗɐəɖ ŬɡŰɐ ŬɜŬűɏɟŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ əɚɘɛŬŰɘəɏɠ 

ůɡɜɗɐəŮɠ Ŭˊɧ ŬɡŰɏɠ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ. ɋůŰɧůɞ, ůŰɖ ŭɡŰɘəɐ ȺɚɚɎŭŬ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɡɣɖɚɎ ŮŰɐůɘŬ ɨɣɖ ɓɟɞɢɧˊŰɤůɖɠ, əŬŰŬɜŮɛɖɛɏɜŬ əɡɟɑɤɠ Űɞɡɠ 

ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ. ȷɡŰɧ ɓɞɖɗɎ ůŰɖɜ ɏəˊɚɡůɖ Űɤɜ ŬɚɎŰɤɜ Ŭˊɧ Űɞ ɏŭŬűɞɠ.  
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ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Ŭəɧɛɖ ɧŰɘ, Ŭˊɧ əŬŰɎ ˊŮɟɘɧŭɞɡɠ ŮˊɘůəɏɣŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ əŬɘ 

ůŮ ŮˊŬűɏɠ ɛŮ ɜŰɧˊɘɞɡɠ ˊŬɟŬɔɤɔɞɨɠ, əŬŰɏůŰɖ ɔɜɤůŰɧ ɧŰɘ ɖ ɎɟŭŮɡůɖ ɛŮ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ ŮűŬɟɛɧɕŮŰŬɘ ůŮ əɎˊɞɘɞ ɓŬɗɛɧ ŬɜŮˊɑůɖɛŬ, ůŮ əŬɚɚɘɏɟɔŮɘŮɠ ŮəŰɧɠ Űɖɠ 

Ůˊɑůɖɛɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ (ˊɢ əŬɚɚɘɏɟɔŮɘŬ ˊŬŰɎŰŬɠ), ɛŮ Űɖ ɢɟɐůɖ ŬŰɞɛɘəɩɜ 

ŬɜŰɚɘɩɜ, ˊɞɡ Ŭɜɡɣɩɜɞɡɜ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɘɠ ŰɎűɟɞɡɠ.  

5.3.1. ȺəŰɑɛɖůɖ ˊŬɟɞɢɩɜ ůŰɟɎɔɔɘůɖɠ  

ɆŰɖɜ ˊŮɟɘɞɢɐ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ ɛŮŰɟɖɛɏɜŮɠ Űɘɛɏɠ Űɤɜ ˊŬɟɞɢɩɜ Űɤɜ 

ůŰɟŬɔɔɘůŰɘəɩɜ ŰɎűɟɤɜ. ɋůŰɧůɞ, ɖ ɢɟɐůɖ ŬɜŰɚɘɞůŰŬůɑɞɡ ɔɘŬ Űɖɜ Ŭˊɧɟɟɘɣɖ Űɞɡ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ůŰɖ ɗɎɚŬůůŬ, ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟɞɢɩɜ ɛŮ Űɖɜ 

ɛŮŰŬŰɟɞˊɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ˊŬɟɞɢɐ. ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ ˊŬɟɞɢɩɜ 

ůŰɟɎɔɔɘůɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŬɜŰɚɘɞůŰŬůɑɞɡ Ⱥ (ūɤŰɞ 5.1), ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ůŰɖɜ ˊŮɟɘɞɢɐ. ȼ əŬŰŬ-

ɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ŬɜŰɚɘɞůŰɎůɘɞ, ŭɑɜŮŰŬɘ: 

9.81

3600

V H
W

n

Ö Ö
=

Ö
                                                                                                         (5.1) 

ɧˊɞɡ W ŮɑɜŬɘ ɖ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ (kWh), V ŮɑɜŬɘ ɞ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ 

ˊɞɡ ŬɜɡɣɩɜŮŰŬɘ (m3), H ŮɑɜŬɘ Űɞ ɛŬɜɞɛŮŰɟɘəɧ ɨɣɞɠ (m) əŬɘ n, ɖ ɞɚɘəɐ Ŭˊɧŭɞůɖ Űɞɡ 

ŬɜŰɚɖŰɘəɞɨ ůɡɔəɟɞŰɐɛŬŰɞɠ. ũɜɤɟɑɕɞɜŰŬɠ Űɖɜ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ, ɛˊɞɟŮɑ ɜŬ 

ŮəŰɘɛɖɗŮɑ ɞ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ŭɘɞɢŮŰŮɨŮŰŬɘ Ŭˊɧ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɖ ɗɎɚŬůůŬ ɔɘŬ Űɖɜ 

ˊŮɟɑɞŭɞ Űɖɠ əŬŰŬɜɎɚɤůɖɠ, ŮˊɘɚɨɞɜŰŬɠ Űɖɜ Ⱥɝ. 5.1 ɤɠ ˊɟɞɠ  Űɞɜ ɧɔəɞ V. ɇŬ ŭɘŬɗɏůɘɛŬ 

ůŰɞɘɢŮɑŬ Űɖɠ ȹȺȼ əŬɚɨˊŰɞɡɜ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Ŭˊɧ Űɞ ɏŰɞɠ 2005 ɏɤɠ əŬɘ Űɞ 2010 əŬɘ 

əŬŰŬɔɟɎűɞɡɜ Űɖɜ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŬɜɎ 30 ˊŮɟɑˊɞɡ ɖɛɏɟŮɠ. ɇɞ 

ɛŬɜɞɛŮŰɟɘəɧ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ŮɑɜŬɘ 6.5 m (ɈȹɅȺɀ 1962) əŬɘ ɞ ɞɚɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ 

Ŭˊɧŭɞůɖɠ ɗŮɤɟɐɗɖəŮ ɑůɞɠ ɛŮ 60%. 
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 (Ŭ)   (ɓ) 

ΦΩΤΟ 5.1. ΑΝΤΛΙΟΣΤΑΣΙΟ ΣΤΡΑΓΓΙΣΗΣ Ε (Α). ΑΝΑΝΤΗ ΚΑΙ (Β). ΚΑΤΑΝΤΗ ΟΨΗ 

 

Ƀ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ˊɞɡ ŬɜɡɣɩɗɖəŮ Ŭˊɧ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ Űɖɜ ˊŮɟɑɞŭɞ 

2005-2010 ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 5.2 ůŮ ɛɖɜɘŬɑɞ ɢɟɞɜɘəɧ ɓɐɛŬ.  

 

 

 
ΣΧΗΜΑ 5.2 ΠΑΡΟΧΕΣ ΤΟΥ ΑΝΤΛΙΟΣΤΑΣΙΟΥ ΣΤΡΑΓΓΙΣΗΣ. 

 

    ȷˊɧ Űɞ ɆɢɐɛŬ 5.2 ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ ɧŰɘ ɞɘ ˊŬɟɞɢɏɠ ɎɜŰɚɖůɖɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ɡɣɖɚɏɠ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ. ȷɡŰɏɠ ŬˊɞŰŮɚɞɨɜ ŮˊɘűŬɜŮɘŬəɐ Ŭˊɞɟɟɞɐ Űɤɜ űɡůɘəɩɜ 

ɓɟɞɢɞˊŰɩůŮɤɜ. ȾŬŰɎ Űɖɜ ɝɖɟɐ ˊŮɟɑɞŭɞ, ɞɘ ˊŬɟɞɢɏɠ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ŬˊɞŰŮɚɞɨɜ ůŰɞ 

ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡɠ, ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛŮŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ŬɟŭŮɨůŮɤɜ ůŰɖɜ 
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ˊŮɟɘɞɢɐ əŬɘ Űɖɜ ŬˊɞűɧɟŰɘůɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŮ ɛɘəɟɧ ɓɎɗɞɠ 

(Sofikitis et al. 2007, ũəɧŰůɖɠ ə.Ŭ. 2011). ɆɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ 

ůŰɞ ɆɢɐɛŬ 5.2, ɡˊɞɚɞɔɑůŰɖəŮ ɧŰɘ ɔɘŬ Űɞɡɠ ɛɐɜŮɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ (ɀɎɘɞɠ ï 

ɃəŰɩɓɟɘɞɠ), ɖ ɛɏůɖ Űɘɛɐ Űɖɠ ˊŬɟɞɢɐɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 2.2Ā106 m3 

ŬɜɎ ɛɐɜŬ, ˊɞůɧŰɖŰŬ ˊɞɡ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ, Ŭɜ ŬɜŬɚɞɔɘůŰŮɑ əŬɜŮɑɠ ɧŰɘ ɞɘ ŬɜɎɔəŮɠ ůŮ ɜŮɟɧ 

ɎɟŭŮɡůɖɠ ɔɘŬ Űɖɜ ȷɔɞɡɚɘɜɑŰůŬ, ɔɘŬ Űɞ ůɨɜɞɚɞ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ 

Űɤɜ 18 Ā106 m3. ȼ ŮɚɎɢɘůŰɖ ˊŬɟŬŰɖɟɖɛɏɜɖ ɛɖɜɘŬɑŬ Űɘɛɐ Űɖɠ ˊŬɟɞɢɐɠ ɔɘŬ Űɞɡɠ ɛɐɜŮɠ Űɖɠ 

ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ ŮɑɜŬɘ 1.76Ā106 m3, ˊɟɎɔɛŬ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ŮɚɎɢɘůŰɖ ɖɛŮɟɐůɘŬ 

ˊŬɟɞɢɐ ɔɘŬ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 60Ā103 m3. ȼ ɛɏɔɘůŰɖ ɛɖɜɘŬɑŬ ˊŬɟɞɢɐ ɔɘŬ 

Űɞɡɠ ɛɐɜŮɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ ŮɑɜŬɘ 3.5Ā106 m3. 

5.4. ȾŬɚɚɘɏɟɔŮɘŮɠ ůŰɖɜ ɄŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ 

ɆɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ũ.Ƀ.Ⱥ.ȸ. Űɞɡ Ɂɞɛɞɨ ȼɚŮɑŬɠ, ůŰɘɠ ŮəŰɎůŮɘɠ ˊɞɡ 

ŬɟŭŮɨɞɜŰŬɘ ůɐɛŮɟŬ, əŬɚɚɘŮɟɔŮɑŰŬɘ əɡɟɑɤɠ ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞɠ əŬɘ ɛɖŭɘəɐ, ŬɗɟɞɘůŰɘəɎ 

ůŮ ˊɞůɞůŰɧ ˊɎɜɤ Ŭˊɧ 80%. ɆɖɛŮɘɤŰɏɞɜ ɧŰɘ ɖ Ůɘŭɘəɐ ˊŬɟɞɢɐ ɛŮ Űɖɜ ɞˊɞɑŬ 

ŭɘŬůŰŬůɘɞɚɞɔɐɗɖəŬɜ ŰŬ ŭɑəŰɡŬ əŬŰŬɘɞɜɘůɛɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ, ŭŮɜ ůŰɖɟɑɢŰɖəŮ ůŮ 

ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬɜɞɛɐ əŬɚɚɘŮɟɔŮɘɩɜ, ŬɚɚɎ ůŰɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊɘɞ ŬˊŬɘŰɖŰɘəɐɠ ůŮ ɜŮɟɧ 

əŬɚɚɘɏɟɔŮɘŬɠ Űɞ ɛɐɜŬ Ŭɘɢɛɐɠ, ˊɞɡ ŮɑɜŬɘ ɞ Ƚɞɨɚɘɞɠ.  

5.5. ȾɚɑɛŬ 

ɇɞ əɚɑɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ɧˊɤɠ əŬɘ ɞɚɧəɚɖɟɖɠ Űɖɠ ŭɡŰɘəɐɠ ˊŬɟɎəŰɘŬɠ ɄŮɚɞˊɞɜɜɐůɞɡ, 

ŮɑɜŬɘ ŪŬɚɎůůɘɞ ɀŮůɞɔŮɘŬəɧ. ȷˊɧ ˊɚŮɡɟɎɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɞ əɚɑɛŬ ŮɑɜŬɘ ŮɨəɟŬŰɞ ɛŮ 

ŮŰɐůɘɞ ɗŮɟɛɞɛŮŰɟɘəɧ Ůɨɟɞɠ 16.8ęC. H Űɘɛɐ ŬɡŰɐ ɡˊɞɚɞɔɑůɗɖəŮ Ŭˊɧ Űɞ ɛɏůɞ ɧɟɞ Űɤɜ 

ɛɏůɤɜ ɛɖɜɘŬɑɤɜ ɗŮɟɛɞəɟŬůɘɩɜ ɔɘŬ Űɖ ɢɟɞɜɞůŮɘɟɎ 1975-1997 ɛŮ ůŰɞɘɢŮɑŬ Ŭˊɧ Űɖɜ 

Ⱥ.ɀ.Ɉ. Űɞɡ ůŰŬɗɛɞɨ Ʉɨɟɔɞɡ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɢŮɘɛɩɜŬ ɖ ˊŮɟɘɞɢɐ ŮɛűŬɜɑɕŮŰŬɘ 

ɗŮɟɛɧŰŮɟɖ Ɏɚɚɤɜ ˊŮɟɘɞɢɩɜ Űɖɠ ɄŮɚɞˊɞɜɜɐůɞɡ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ˊŬɟɞɡůɑŬ Űɤɜ 

ɞɟɞůŮɘɟɩɜ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ əŬŰŮɨɗɡɜůɖ Ŭˊɧ ȸ-ȸȷ ˊɟɞɠ Ɂ-Ɂȷ əŬɘ ˊɟɞůŰŬŰŮɨɞɡɜ Űɖɜ 

ˊŮɟɘɞɢɐ Ŭˊɧ Űɞɡɠ ɣɡɢɟɞɨɠ Ŭɜɏɛɞɡɠ. ȷɜŰɑɗŮŰŬ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɗɏɟɞɡɠ, 

ŮɛűŬɜɑɕŮŰŬɘ ˊɘɞ ŭɟɞůŮɟɐ, ˊŬɟɧŰɘ ɖ ɗŮɟɛɞəɟŬůɑŬ ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟɞ ŬɘůɗɖŰɐ, ɚɧɔɤ Űɖɠ 

ɡɣɖɚɐɠ ůɢŮŰɘəɐɠ ɡɔɟŬůɑŬɠ. 
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ȷˊɧ ́ɚŮɡɟɎɠ ɓɟɞɢɞˊŰɩůŮɤɜ, ɖ ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ɧˊɤɠ əŬɘ ɞɚɧəɚɖɟɖ ɖ 

ŭɡŰɘəɐ ȺɚɚɎŭŬ, ˊŬɟɞɡůɘɎɕŮɘ ŮŰɐůɘŬ ɓɟɞɢɞɛŮŰɟɘəɎ ɨɣɖ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟŬ Ŭˊɧ ŬɡŰɎ Űɤɜ 

ŬɜŬŰɞɚɘəɩɜ ˊŮɟɘɞɢɩɜ (852.7 mm). ũɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ, ɓɟɏɗɖəŬɜ ůŰɖɜ Ⱥ.ɀ.Ɉ. 

Ʉɨɟɔɞɡ ɛɖɜɘŬɑŬ ɓɟɞɢɞɛŮŰɟɘəɎ ůŰɞɘɢŮɑŬ, ˊɞɡ əŬɚɨˊŰɞɡɜ ˊɚɐɟɖ ɢɟɞɜɞůŮɘɟɎ 36 

ůɡɜŮɢɧɛŮɜɤɜ ɡŭɟɞɚɞɔɘəɩɜ ŮŰɩɜ (1972-2008). Ƀ Ůɜ ɚɧɔɤ ɛŮŰŮɤɟɞɚɞɔɘəɧɠ ůŰŬɗɛɧɠ 

ɓɟɑůəŮŰŬɘ ŬɟəŮŰɎ əɞɜŰɎ əŬɘ ůŮ ˊŬɟɧɛɞɘɞ ɡɣɧɛŮŰɟɞ ɛŮ Űɖɜ ŬɟŭŮɡɧɛŮɜɖ ˊŮɟɘɞɢɐ. ɆŰɞɜ 

ɄɑɜŬəŬ 5.2 əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ɛɏůɞɘ ɧɟɞɘ Űɤɜ ɛɖɜɘŬɑɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ ůŮ ɢɘɚɘɞůŰɎ əŬɘ ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ ɖɛŮɟɩɜ ɓɟɞɢɐɠ ŬɜɎ ɛɐɜŬ. ȳˊɤɠ ˊɟɞəɨˊŰŮɘ, ˊŬɟɎ Űɖɜ ɘəŬɜɞˊɞɘɖŰɘəɐ ɔɘŬ 

Űɘɠ ŬˊŬɘŰɐůŮɘɠ Ůɜɧɠ ŬɟŭŮɡŰɘəɞɨ ɏɟɔɞɡ, ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ, ɖ ŬɜɘůɞəŬŰŬɜɞɛɐ Űɖɠ ůŰɘɠ 

ŭɘɎűɞɟŮɠ Ůˊɞɢɏɠ Űɞɡ ɏŰɞɡɠ ŮɑɜŬɘ ɘəŬɜɐ ɜŬ ˊɟɞəŬɚɏůŮɘ ɏɚɚŮɘɣɖ ŭɘŬɗɏůɘɛɞɡ ɜŮɟɞɨ əŬŰɎ 

Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, Űɖ ůŰɘɔɛɐ ɛɎɚɘůŰŬ ˊɞɡ Űɞ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ 

űɟɎɔɛŬ ŮəŰɟɞˊɐɠ əŬɘ ɧɢɘ ŬˊɞɗɐəŮɡůɖɠ.  

ɄɑɜŬəŬɠ 5.2. ɀɏůɞ ɛɖɜɘŬɑɞ ɨɣɞɠ ɓɟɞɢɧˊŰɤůɖɠ 

ɀɐɜŮɠ 
ɀ.Ƀ. 

ɓɟɞɢɧˊŰɤůɖɠ 
(mm) 

M.O. 
ɖɛŮɟɩɜ 
ɓɟɞɢɐɠ 

ȽŬɜɞɡɎɟɘɞɠ 118.3 14.7 
ūŮɓɟɞɡɎɟɘɞɠ 110.4 11.5 
ɀɎɟŰɘɞɠ 70.6 8.7 
ȷˊɟɑɚɘɞɠ 52.9 6.0 
ɀɎɘɞɠ 23.1 4.0 
Ƚɞɨɜɘɞɠ 7.1 1.4 
Ƚɞɨɚɘɞɠ 4.3 0.4 
ȷɨɔɞɡůŰɞɠ 11.5 0.9 
ɆŮˊŰɏɛɓɟɘɞɠ 41.3 3.4 
ɃəŰɩɓɟɘɞɠ 94.1 7.8 
Ɂɞɏɛɓɟɘɞɠ 167.0 11.2 
ȹŮəɏɛɓɟɘɞɠ 152.1 14.8 

ɀɏůɞ ŮŰɐůɘɞ ɨɣɞɠ 852.7 84.8 

 

5.6. ȺŭŬűɘəɏɠ ɆɡɜɗɐəŮɠ  

5.6.1. ũŮɜɘəɐ Ůˊɘůəɧˊɖůɖ 

H ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ˊŬɟɞɡůɘɎɕŮɘ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ, əŬɗɩɠ ŬˊɞŰŮɚŮɑ 

ŬˊɞŰɏɚŮůɛŬ Ŭɜɗɟɩˊɘɜɤɜ ˊŬɟŮɛɓɎůŮɤɜ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ, ɛɏůɤ Űɞɜ ɞˊɞɑɤɜ 

ŬˊɞɝɖɟɎɜɗɖəŮ ɖ ˊɟɞɦˊɎɟɢɞɡůŬ ɚɑɛɜɖ. ɇŬ ŮŭɎűɖ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŬɚɚɞɡɓɘŬəɏɠ 

ɚɘɛɜɞɗŬɚɎůůɘŮɠ əŬɘ ˊɞŰɎɛɘŮɠ ŬˊɞɗɏůŮɘɠ, Ŭˊɧ Ɏɟɔɘɚɞ, ˊɖɚɧ əŬɘ ɢɞɜŭɟɧəɞəəŬ ɡɚɘəɎ 
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Ɏɛɛɞɡ əŬɘ ɢŬɚɘəɘɞɨ. ȰɜŬ ɚŮˊŰɧ Ŭɟɔɘɚɘəɧ ůɡɜŮəŰɘəɧ ůŰɟɩɛŬ ɡˊɧəŮɘŰŬɘ Űɤɜ ŬˊɞɗɏůŮɤɜ 

ŬɡŰɩɜ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬɜ ŬɓŬɗɐ ɡŭɟɞűɧɟɞ ɞɟɑɕɞɜŰŬ (Sofikitis et al. 2007). 

ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ɞ ůɢɖɛŬŰɘůɛɧɠ űɡůɘəɩɜ űɟŬɔɛɩɜ əŬŰɎ ɛɐəɞɠ Űɖɠ 

ŬəŰɞɔɟŬɛɛɐɠ, ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŬˊɞɗɏůŮɘɠ Ɏɛɛɞɡ Ŭɘɞɚɘəɐɠ ˊɟɞɏɚŮɡůɖɠ (Kraft 

2005). ɆŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ŮˊɘəɟɎŰɖůŬɜ əŬŰɎɚɚɖɚŮɠ ůɡɜɗɐəŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɡɜɧɖůŬɜ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ŰɡɟűɩɜŬ, ɧˊɤɠ ˊ.ɢ. ˊŮɟɘɞɟɘůɛɏɜɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɖ ɗɎɚŬůůŬ əŬɘ 

ŰɟɞűɞŭɞůɑŬ Űɖɠ ůɢɖɛŬŰɘůɗŮɑůŬɠ ɚɑɛɜɖɠ ɛŮ ɔɚɡəɧ ɜŮɟɧ (Sofikitis et al. 2007).  

ȼ ŮˊɑŭɟŬůɖ Űɞɡ ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ, ŬɚɚɎ əŬɘ ɖ ɡɣɖɚɐ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ 

ɡŭɟɞűɞɟɏŬ, ůɡɜŮŰɏɚŮůŬɜ ůŰɞ ůɢɖɛŬŰɘůɛɧ ŬɚŬŰɞɨɢɤɜ, ŬɚəŬɚɘɤɛɏɜɤɜ əŬɘ Ŭɛɛɤŭɩɜ 

ŮŭŬűɩɜ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɛŮŰɎ Űɖɜ ŬˊɞɝɐɟŬɜůɖ Űɖɠ ɚɑɛɜɖɠ ŬˊŬɘŰɐɗɖəŬɜ ŭɘŬŭɘəŬůɑŮɠ 

ɓŮɚŰɑɤůɖɠ, ˊɞɡ ˊŮɟɘŮɚɎɛɓŬɜŬɜ ŮəˊɚɨůŮɘɠ əŬɘ ɛŮŰŬˊɚɎůŮɘɠ. ȷˊɧ Űɘɠ ŰɧŰŮ ŮɟɔŬůŰɖɟɘŬəɏɠ 

ɛŮŰɟɐůŮɘɠ ɡˊɞɚɞɔɑůɗɖəŮ ɧŰɘ ɖ ŰŮɚɘəɐ ŭɘɖɗɖŰɘəɧŰɖŰŬ ůŰɘɠ ŮəŰɎůŮɘɠ ŬɡŰɏɠ (ˊɟɞ Űɤɜ ɏɟɔɤɜ 

ŮɝɡɔɑŬɜůɖɠ), əɡɛŬɘɜɧŰŬɜ Ŭˊɧ 0.04 mm/h ɏɤɠ 118 mm/h (ɈȹɅȺɀ 1962), əɎŰɘ ˊɞɡ 

ɞűŮɘɚɧŰŬɜ ůŰɖɜ ɡɣɖɚɐ ŬɚəŬɚɘəɧŰɖŰŬ Űɤɜ ŮŭŬűɩɜ.  

5.6.2. YŭɟɞŭɡɜŬɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮŭŬűɩɜ 

ɄɏɟŬ Ŭˊɧ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ŮŭŬűɘəɩɜ ůɡɜɗɖəɩɜ, əɟɑɗɖəŮ 

ŬˊŬɟŬɑŰɖŰɞ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ˊŮɘɟŬɛŬŰɘəɎ ŰŬ ɡŭɟɞŭɡɜŬɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ŮŭŬűɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ, ɧˊɤɠ ŬɡŰɎ ˊŮɟɘɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɘɠ əŬɛˊɨɚŮɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ 

əŬɘ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ. Ƀɘ ́ŬɟɎɛŮŰɟɞɘ Űɤɜ əŬɛˊɡɚɩɜ ŬɡŰɩɜ ŮɘůɐɢɗɖůŬɜ 

əŬŰɧˊɘɜ ůŰɞ Ŭɔɟɞ-ɡŭɟɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ SWAP, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ 

ŮɝŬɔɤɔɐ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ (KŮű. 6).  

ɇŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰŬ ůɢŮŰɘəɎ ˊŮɘɟɎɛŬŰŬ, ůɡɜŮɚɏɔɖůŬɜ 

ůŮ əŬŰɎɚɚɖɚŮɠ ɗɏůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ ŭɘəŰɨɞɡ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ (ɕɩɜɖ Ⱥ2), əŬŰɎ Űɖɜ 

ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɧˊɞɡ, ɧˊɤɠ ŭɘŬˊɘůŰɩɗɖəŮ Ŭˊɧ Űɘɠ ˊɞɘɞŰɘəɏɠ ŬɜŬɚɨůŮɘɠ (ˊŬɟ. 

5.8), ɖ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ əɞɟŮůɛɞɨ ɏɢŮɘ ɛɘəɟɧŰŮɟŮɠ Űɘɛɏɠ, ɚɧɔɤ Űɤɜ ŮəˊɚɨůŮɤɜ Ŭˊɧ 

Űɘɠ ɢŮɘɛŮɟɘɜɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ. ȷˊɧ ŰŬ 20 ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ůɡɜɞɚɘəɎ Űɖɠ ˊɟɞ-ŬɟŭŮɡŰɘəɐɠ 

ˊŮɟɘɧŭɞɡ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ůŰɘɠ ˊɞɘɞŰɘəɏɠ ŬɜŬɚɨůŮɘɠ, ŮˊŮɚɏɔɖůŬɜ ɞəŰɩ ɛŮ 

əɟɘŰɐɟɘŬ Űɖ ɛɏůɖ ɏɤɠ ɢŬɛɖɚɐ ŬɚŬŰɧŰɖŰŬ (ECe Ò 0.75 dS/m)  əŬɘ Űɖ ɢŬɛɖɚɐ ŬɚəŬɚɘəɧŰɖŰŬ  

(S.A.R.<10), (U.S.Salinity Laboratory 1954), ŭɘɧŰɘ ɖ ˊŬɟɞɡůɑŬ ŬɚɎŰɤɜ əŬɘ ŮɘŭɘəɎ ɜŬŰɟɑɞɡ 

ůŮ ŬɡɝɖɛɏɜŬ ˊɞůɞůŰɎ, ŮˊɖɟŮɎɕŮɘ ŭɡůɛŮɜɩɠ Űɘɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŮŭɎűɞɡɠ, 
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ɞŭɖɔɩɜŰŬɠ ɏŰůɘ ůŮ ˊɚŬůɛŬŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ, ɧůɞɜ ŬűɞɟɎ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ůɡɔəɟɎŰɖůɖɠ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ ŬɚɚɎ əŬɘ Űɖɠ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ ŭɘɎ ɛɏůɞɡ Űɤɜ 

ˊɧɟɤɜ.  

ɇŬ ˊŮɘɟɎɛŬŰŬ ɏɔɘɜŬɜ ɛŮ Ůɘŭɘəɏɠ ůɡůəŮɡɏɠ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ 

əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ 

Űɞɡ Ⱥ.ɀ.Ʉ.  (ūɤŰɞ 5.2). 

(Ŭ)  (ɓ)  

ΦΩΤΟ 5.2. (Α).ΔΟΧΕΙΑ ΜΕ ΔΙΣΚΟΥΣ ΠΙΕΣΗΣ 5 ΚΑΙ 15  BAR  (Β).  ΣΥΝΔΥΑΣΤΙΚΟ ΔΙΑΠΕΡΑΤΟΜΕΤΡΟ ΚΑΤΑ ΤΗ ΔΙΑΡΚΕΙΑ  

ΚΟΡΕΣΜΟΥ ΤΟΥ  ΕΔΑΦΟΥΣ. 
 

ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ əŬɛˊɨɚɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɞɢŮɑŬ ˊɑŮůɖɠ ɛŮ əŮɟŬɛɘəɞɨɠ ŭɑůəɞɡɠ Űɤɜ 5 əŬɘ 15 bar (ūɤŰɞ 5.2Ŭ), 

Ůɜɩ ɔɘŬ Űɖɜ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əɞɟŮůɛɞɨ, ůɡɜŭɡŬůŰɘəɧ ŭɘŬˊŮɟŬŰɧɛŮŰɟɞ (ūɤŰɞ 

5.2ɓ). O ɧɟɞɠ ůɡɜŭɡŬůŰɘəɧ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ŭɡɜŬŰɧŰɖŰɎ Űɞɡ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ, Űɧůɞ ɛŮ 

ůŰŬɗŮɟɧ, ɧůɞ əŬɘ ɛŮ ɛŮŰŬɓɚɖŰɧ ɡŭɟŬɡɚɘəɧ űɞɟŰɑɞ, ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɞůɞůŰɧ 

ɚŮˊŰɧəɞəəɤɜ Űɞɡ ŮŭŬűɘəɞɨ ŭŮɑɔɛŬŰɞɠ. ɆɡɜŬɟŰɐůŮɘ Űɤɜ ˊŬɟŬˊɎɜɤ, ˊɟɞɏəɡɣŮ ůŰɖ 

ůɡɜɏɢŮɘŬ, ɛŮ ɏɛɛŮůɞ Űɟɧˊɞ, ɞɚɧəɚɖɟɖ ɖ əŬɛˊɨɚɖ Űɖɠ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ.  

ɇŬ ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ, Ŭűɞɨ ˊɟɩŰŬ ɝɖɟɎɜɗɖəŬɜ ůŮ Ůɘŭɘəɧ űɞɨɟɜɞ ůŰɞɡɠ 105 ÁC ɔɘŬ  

24 ɩɟŮɠ, ŰɏɗɖəŬɜ ůŮ əɞəəɩŭɖ ɛɞɟűɐ əŬɘ ˊɏɟŬůŬɜ Ŭˊɧ əɧůəɘɜɞ Ɂɞ 200. ɆŰɖ ůɡɜɏɢŮɘŬ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɞəɑɛɘŬ ůŮ əŬŰɎɚɚɖɚɞɡɠ ˊɚŬůŰɘəɞɨɠ ŭŬəŰɡɚɑɞɡɠ,  ɨɣɞɡɠ 1 cm əŬɘ 

ŮůɤŰ. ŭɘŬɛɏŰɟɞɡ 5 cm, ˊɞɡ əɞɟɏůɗɖəŬɜ ˊɟɘɜ Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ. ɇŬ 

ŭɞəɑɛɘŬ ŬɡŰɎ (10 Űɞɜ Ŭɟɘɗɛɧ ɔɘŬ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ ɛɏŰɟɖůɖ), űŬɑɜɞɜŰŬɘ ůŰɞ ŭɞɢŮɑɞ 

Ůˊɑ Űɞɡ ŭɑůəɞɡ ˊɑŮůɖɠ (ūɤŰɞ 5.3).  
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ΦΩΤΟ 5.3. ΕΔΑΦΙΚΑ ΔΕΙΓΜΑΤΑ ΣΤΟ ΔΟΧΕΙΟ ΠΙΕΣΗΣ. 

 

ɇɞ ɛɘəɟɧ ˊɎɢɞɠ Űɤɜ ŭɞəɘɛɑɤɜ ɛŮɘɩɜŮɘ Űɞ ɢɟɧɜɞ ˊŬɟŬɛɞɜɐɠ Űɞɡɠ ůŰɞ ŭɞɢŮɑɞ, əŬɗɩɠ 

ŮˊɏɟɢŮŰŬɘ ɏŰůɘ ˊɘɞ ɔɟɐɔɞɟŬ ɘůɞɟɟɞˊɑŬ ɛŮŰŬɝɨ Űɖɠ ŮűŬɟɛɞɕɧɛŮɜɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɑŮůɖɠ, 

ˊɞɡ əɟŬŰɘɏŰŬɘ ůŰŬɗŮɟɐ ůŰɞ ɢɟɧɜɞ ɛŮ Ůɘŭɘəɧ ŮˊɘŰɞɑɢɘɞ ɟɡɗɛɘůŰɐ (ūɤŰɞ 5.2Ŭ) əŬɘ Űɖɠ 

ŰɎůɖɠ Űɞɡ ɜŮɟɞɨ Űɤɜ ŮŭŬűɘəɩɜ ˊɧɟɤɜ.  

ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 8 ůɖɛŮɑŬ ɘůɞɟɟɞˊɑŬɠ, ŮűŬɟɛɧɕɞɜŰŬɠ ŮɝɤŰŮɟɘəɐ ˊɑŮůɖ Ŭˊɧ 0.3 bar 

(ůɖɛŮɑɞ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ˊɟɞůŮɔɔɘůŰɘəɎ ůŰɖɜ ɘŭŬŰɞɥəŬɜɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ) ɏɤɠ ŰŬ 15 bar 

(ˊɑŮůɖ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ůɖɛŮɑɞ ɛɧɜɘɛɖɠ ɛŬɟɎɜůŮɤɠ). Ƀɘ Űɘɛɏɠ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɑŮůɖɠ 

ɐŰŬɜ (0.3, 1.0, 1.5, 2, 4, 7, 10 əŬɘ 15 bar). ũɘŬ Űɘɠ ŰɟŮɘɠ ŰŮɚŮɡŰŬɑŮɠ Űɘɛɏɠ Űɖɠ ˊɑŮůɖɠ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŭɑůəɞɠ ˊɑŮůɖɠ Űɤɜ 15 bar əŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ ŭɞɢŮɑɞ ɛŮ ŮɜɘůɢɡɛɏɜŬ 

ŰɞɘɢɩɛŬŰŬ. Ƀ ɟɡɗɛɘůŰɐɠ Űɖɠ ůɡůəŮɡɐɠ ɏɢŮɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ ɜŬ əɟŬŰɎŮɘ ůŰŬɗŮɟɐ Űɖɜ 

ˊɑŮůɖ, ŭɘŬűɞɟŮŰɘəɐ ůŰɞ əɎɗŮ ŭɞɢŮɑɞ, ɛŮ ŬɜɎɔɜɤůɖ ůŰɞ ŬɜŰɑůŰɞɘɢɞ ɛŬɜɧɛŮŰɟɞ, ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ, ŰŬ ŭɨɞ ŭɞɢŮɑŬ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ əŬɘ ŰŬɡŰɧɢɟɞɜŬ.  

ȼ ɘůɞɟɟɞˊɑŬ ˊɑŮůɖɠ ï ŰɎůɖɠ Űɞɡ ɜŮɟɞɨ Űɤɜ ˊɧɟɤɜ ŮˊɐɟɢŮŰɞ ɛŮŰɎ Ŭˊɧ ŰɞɡɚɎɢɘůŰɞɜ 

24 ɩɟŮɠ. ũɘŬ Űɘɠ ɡɣɖɚɏɠ ˊɘɏůŮɘɠ (ˊɎɜɤ Ŭˊɧ 1 bar), ŬˊŬɘŰɐɗɖəŬɜ ŰɞɡɚɎɢɘůŰɞɜ 8 ɖɛɏɟŮɠ 

ɔɘŬ ŮˊɑŰŮɡɝɖ ɘůɞɟɟɞˊɑŬɠ (ˊŬɨůɖ Ůəɟɞɐɠ ɜŮɟɞɨ Ŭˊɧ Űɖ ůɡůəŮɡɐ). MŮ ɔɜɤůŰɧ Űɞɜ ɧɔəɞ 

Űɞɡ ɜŮɟɞɨ ůŰɖ űɎůɖ əɞɟŮůɛɞɨ ůŰɞ əɎɗŮ ŭŮɑɔɛŬ, ɡˊɞɚɞɔɘɕɧŰŬɜ ɖ Űɘɛɐ Űɖɠ ŮŭŬűɘəɐɠ ə.ɞ. 

ɡɔɟŬůɑŬɠ ɗ, ɛŮŰɎ Űɖɜ Ůˊɘɓɞɚɐ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɑŮůɖɠ h (cm) əŬɘ Űɖɜ ˊŬɨůɖ Űɖɠ Ůəɟɞɐɠ 

ɜŮɟɞɨ Ŭˊɧ Űɖ ůɡůəŮɡɐ. ɇɞ ɜŮɟɧ Űɖɠ Ůəɟɞɐɠ Ŭˊɧ əɎɗŮ ŭɑůəɞ ůɡɚɚŮɔɧŰŬɜ ůŮ Ůɘŭɘəɧ 

ɞɔəɞɛŮŰɟɘəɧ ŭɞɢŮɑɞ ɛŮ ŮɜŭŮɑɝŮɘɠ ŬəɟɘɓŮɑŬɠ (ūɤŰɞ 5.4). ɃˊɧŰŮ: ɗ1= ɗsat ï (Vw/Vt), ɔɘŬ h1 

Ůɝ. ˊɑŮůɖ, ɗ2=ɗ1- (Vw/Vt), ɔɘŬ h2 Ůɝ. ˊɑŮůɖ ə.ɞ.ə. ȳˊɞɡ Vw ɞ ŮəɎůŰɞŰŮ ůɡɚɚŮɔɧɛŮɜɞɠ 
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ŮɝɤŰŮɟɘəɎ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ Űɖɠ Ůəɟɞɐɠ əŬɘ Vt o ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ əɎɗŮ ŭɞəɘɛɑɞɡ (Vt= 

3.14Ā2.52Ā1.0= 19.6 cm3). ɗsat ɖ ɡɔɟŬůɑŬ əɞɟŮůɛɞɨ (cm3/cm3). 

 

 

ΦΩΤΟ 5.4. ΣΩΛΗΝΑΚΙ ΕΚΡΟΗΣ ΑΠΟ ΔΟΧΕΙΟ ΠΙΕΣΗΣ ΚΑΙ ΟΓΚΟΜΕΤΡΙΚΟ ΔΟΧΕΙΟ ΣΥΛΛΟΓΗΣ ΝΕΡΟΥ. 

 

ȷɜ ɞ ŭɑůəɞɠ ˊŮɟɘŮɑɢŮ 10 ŭɞəɑɛɘŬ, ŰɧŰŮ ɤɠ Vw ŮŰɑɗŮŰɞ Űɞ 1/10 Űɞɡ ůɡɚɚŮɔɏɜŰɞɠ ɧɔəɞɡ 

ɜŮɟɞɨ ůŰɞ ɞɔəɞɛŮŰɟɘəɧ ŭɞɢŮɑɞ (ɑŭɘɞɠ Űɨˊɞɠ ŮŭɎűɞɡɠ, ɑŭɘŬ Ůəɟɞɐ Ŭˊɧ əɎɗŮ ŬɟɢɘəɎ 

əɞɟŮůɛɏɜɞ ŭɞəɑɛɘɞ ɔɘŬ ŭŮŭɞɛɏɜɖ ůŰŬɗŮɟɐ Űɘɛɐ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɑŮůɖɠ). ȿɧɔɤ Űɞɡ ɛɘəɟɞɨ 

ɛŮɔɏɗɞɡɠ Űɞɡ əɎɗŮ ŭɞəɘɛɑɞɡ, ɖ ɗsat ɗŮɤɟɐɗɖəŮ ɑůɖ ɛŮ Űɞ ˊɞɟɩŭŮɠ əŬɘ  ɡˊɞɚɞɔɑůŰɖəŮ 

Ŭˊɧ Űɖ ůɢɏůɖ: ɗsat= (1-ɟb/ɟs). ɀŮ ɟb Űɖ űŬɘɜɧɛŮɜɖ ɝɖɟɐ ˊɡəɜɧŰɖŰŬ (g/cm3) əŬɘ ɟs Űɖɜ 

ˊɟŬɔɛŬŰɘəɐ (2.65 g/cm3). 

ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ˊŮɘɟŬɛŬŰɘəɎ ɕŮɨɔɖ Űɘɛɩɜ (h, ɗ), Ŭˊɧ ŰŬ ɞˊɞɑŬ, ɛŮ 

ˊŬɚɘɜŭɟɧɛɖůɖ ɛɏůɤ Űɖɠ Ůɝɑůɤůɖɠ Űɞɡ van Genuchten, ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɞɘ Űɘɛɏɠ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ Űɖɠ əŬɛˊɨɚɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ (van Genughten 1980): 
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                                                                                   (5.2) 

ɧ́ ɞɡ: ɗres ŮɑɜŬɘ ɖ ɡˊɞɚŮɘˊɧɛŮɜɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ ůŰɖɜ ɝɖɟɐ űɎůɖ (cm
3 cm-3), Ŭ (cm-1), 

n (-), m (-) ŮɑɜŬɘ ŮɛˊŮɘɟɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ əŬɘ h ŮɑɜŬɘ ɖ ŬɟɜɖŰɘəɐ ˊɑŮůɖ (ŰɎůɖ) Űɞɡ ɜŮɟɞɨ 

ůŰɞɡɠ ˊɧɟɞɡɠ Űɞɡ ŮŭɎűɞɡɠ (cm). ȼ ŬˊɧɚɡŰɖ Űɘɛɐ Űɖɠ ůŰɖɜ Ⱥɝ. 5.2, ɞɜɞɛɎɕŮŰŬɘ ɛɨɕɖůɖ 

ɣ=ƅh|. ȽůɢɨŮɘ Ŭəɧɛɖ: 

1
1m

n
= -                                                                                                           (5.3)             
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ɀŮ ɔɜɤůŰɏɠ Űɖɜ əŬɛˊɨɚɖ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ ɗ(h) (Ⱥɝ. 5.2) əŬɘ Űɖɜ ˊɟɞůŭɘɞɟɘůɛɏɜɖ 

ˊŮɘɟŬɛŬŰɘəɎ Űɘɛɐ Űɖɠ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ əɞɟŮůɛɞɨ Ksat, ɖ ůɡɜɎɟŰɖůɖ Ⱦ(ɗ) Űɖɠ 

ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ŮŭɎűɞɡɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ, ŭɑɜŮŰŬɘ 

ɏɛɛŮůŬ (ɢɤɟɑɠ ˊŮɘɟŬɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ), Ŭˊɧ Űɖɜ ˊŬɟŬəɎŰɤ Ůɝɑůɤůɖ (van Genuchten 

1980): 

()

2
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1/2 1 1

m

m
sat e eK S Sq
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                                                                             (5.4) 

ɧ́ ɞɡ:  Ⱦ(ɗ) (cm d-1), ŮɑɜŬɘ ɖ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŮŭŬűɘəɐɠ 

ɡɔɟŬůɑŬɠ ɗ (cm3 cm-3
), Ⱦsat ŮɑɜŬɘ ɖ ˊɟɞůŭɘɞɟɘůɛɏɜɖ ˊŮɘɟŬɛŬŰɘəɎ Űɘɛɐ Űɖɠ ɔɘŬ əɞɟŮůɛɏɜɞ 

ɏŭŬűɞɠ (cm d-1), əŬɘ Se ŮɑɜŬɘ o ɓŬɗɛɧɠ əɞɟŮůɛɞɨ (degree of saturation), ˊɞɡ ɞɟɑɕŮŰŬɘ 

ɤɠ: 

res
e

sat res

S
q q

q q

-
=

-
                                                                                                         (5.5) 

O ŭŮɨŰŮɟɞɠ ɧɟɞɠ Űɞɡ ɔɘɜɞɛɏɜɞɡ Űɞɡ ŭŮɝɘɞɨ ɛɏɚɞɡɠ Űɖɠ Ⱥɝ. 5.4, ˊɞɡ ˊŮɟɘɏɢŮɘ ɤɠ 

ŬŭɘɎůŰŬŰɖ ɛŮŰŬɓɚɖŰɐ Űɞ ɓŬɗɛɧ əɞɟŮůɛɞɨ Se əŬɘ ˊɞɚɚŬˊɚŬůɘɎɕŮŰŬɘ ɛŮ Űɞ Ⱦsat, ŮɑɜŬɘ 

ɔɜɤůŰɧɠ ůŰɖ  ɓɘɓɚɘɞɔɟŬűɑŬ ɤɠ ůɢŮŰɘəɐ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ (relative hydraulic 

conductivity).  

ũɘŬ Űɞɜ ́ɟɞůŭɘɞɟɘůɛɧ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ɗres, Ŭ, əŬɘ n Űɖɠ Ⱥɝ. 5.2, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ 

ˊɟɧɔɟŬɛɛŬ RETC (van Genughten et al. 1991). Ƀɘ Űɘɛɏɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ŬɡŰɩɜ, ɖ 

ɡɔɟŬůɑŬ əɞɟŮůɛɞɨ ɗsat, əŬɗɩɠ əŬɘ ɖ ɛŮŰɟɖɛɏɜɖ, ɛɏůɤ Űɞɡ ůɡɜŭɡŬůŰɘəɞɨ 

ŭɘŬˊŮɟŬŰɞɛɏŰɟɞɡ, ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əɞɟŮůɛɞɨ Ⱦsat ɔɘŬ Űɞ əɎɗŮ ŮŭŬűɘəɧ ŭŮɑɔɛŬ, 

əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 5.3. Oɘ əŬɛˊɨɚŮɠ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ (soil water 

retention curves), ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 5.3. ɆɖɛŮɘɤŰɏɞɜ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ steady-

state əŬɛˊɨɚŮɠ ůŰɟɎɔɔɘůɖɠ (əŬŰɎůŰŬůɖɠ ɘůɞɟɟɞˊɑŬɠ). Ƀɘ əŬɛˊɨɚŮɠ Űɖɠ ɡŭɟŬɡɚɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ ɗ, ŭɑɜɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 5.4 (Ⱥɝ. 

5.4). 
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ɄɑɜŬəŬɠ 5.3. ɄŬɟɎɛŮŰɟɞɘ əŬɛˊɡɚɩɜ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ əŬŰɎ van Genuchten əŬɘ ɡŭɟ. 
ŬɔɤɔɘɛɧŰɖŰŬ əɞɟŮůɛɞɨ.  

Δείγμα 
ɗsat  

(cm3 cm-3) 
ɗres   

(cm3 cm-3) 
Ŭ (cm-1) n 

Ksat 
(cm/d) 

SΑ3 0.390 0.065 0.0124 1.055 1.8 

SΑ4 0.415 0.000 0.0045 1.102 14.7 

SΑ9 0.250 0.113 0.0018 2.80 23.3 

SΑ12 0.211 0.000 0.003 1.073 45.9 

SΑ14 0.187 0.059 0.011 1.776 57.9 

SΑ16 0.335 0.070 0.002 1.623 62.2 

SΑ17 0.482 0.000 0.010 1.063 3.7 

SΑ19 0.440 0.017 0.012 1.280 5.5 

ɀ.Ƀ. 0.34 0.041 0.0071 1.47 26.9 
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ΣΧΗΜΑ 5.3. ΚΑΜΠΥΛΕΣ ΕΔΑΦΙΚΗΣ ΥΓΡΑΣΙΑΣ ΓΙΑ ΤΑ ΕΔΑΦΗ ΤΗΣ ΠΕΡΙΟΧΗΣ ΤΗΣ ΑΓΟΥΛΙΝΙΤΣΑΣ. 



ɄȺȽɅȷɀȷɇȽȾɃ ɀȺɅɃɆ 
 

117 
 

 
ΣΧΗΜΑ 5.4. ΚΑΜΠΥΛΕΣ ΥΔΡ. ΑΓΩΓΙΜΟΤΗΤΑΣ ΓΙΑ ΤΑ ΕΔΑΦΗ ΤΗΣ ΠΕΡΙΟΧΗΣ ΤΗΣ ΑΓΟΥΛΙΝΙΤΣΑΣ. 
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ȷˊɧ Űɘɠ Űɘɛɏɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɄɑɜŬəŬ 5.3 ˊɟɞəɨˊŰŮɘ Űɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ, ɧůɞɜ 

ŬűɞɟɎ Űɘɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŮŭŬűɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ, ɡˊɎɟɢŮɘ ůɖɛŬɜŰɘəɐ 

ɢɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ. ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ ɛŮ Űɞ ɛɞɜŰɏɚɞ SWAP (ȾŮű. 

6), ŮɚɐűɗɖůŬɜ ɞɘ ɛɏůɞɘ ɧɟɞɘ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ ɄɑɜŬəŬ ŬɡŰɞɨ, ŮɜŭŮɘəŰɘəɞɑ Ůɜɧɠ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɞɨ Űɨˊɞɡ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ȸɎůŮɘ Űɡˊɘəɩɜ ŮŭŬűɩɜ ůŰɞ 

ˊɟɧɔɟŬɛɛŬ RETC (van Genuchten et al. 1991), ɞɘ ɛɏůɞɘ ɧɟɞɘ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡ 

ɄɑɜŬəŬ 5.3 ˊŬɟŬˊɏɛˊɞɡɜ ůŮ ɏɜŬ ɖ́ɚɩŭŮɠ ɏŭŬűɞɠ (loam), (ɀ.Ƀ. ŭŮɘɔɛɎŰɤɜ, ɆɢɐɛŬŰŬ 

5.3 əŬɘ 5.4). 

 

5.7. ȷɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ  

ũɘŬ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ůŰɖɜ ɎɟŭŮɡůɖ, ɏɔɘɜŮ ˊɞɘɞŰɘəɧɠ ɏɚŮɔɢɞɠ ůŮ ŭŮɑɔɛŬŰŬ ˊɞɡ 

ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ůŮ ŭɨɞ űɎůŮɘɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ ŭŮɑɔɛŬŰŬ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭŮɘɔɛŬŰɞɚɖɣɑŬ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɗɏůŮɘɠ Űɞɡ 

ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ ůŰɖɜ Ŭɟɢɐ əŬɘ ůŰɞ Űɏɚɞɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ Űɞɡ ɏŰɞɡɠ 2010 

(ɆɢɐɛŬ 5.5). ȼ Ůˊɘɚɞɔɐ Űɤɜ ɗɏůŮɤɜ ɏɔɘɜŮ ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ ɏɜŬ ŰɞɡɚɎɢɘůŰɞɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ ŭŮɑɔɛŬ Ŭˊɧ əɎɗŮ ŭŮɡŰŮɟŮɨɞɡůŬ ŰɎűɟɞ əŬɘ ˊŮɟɘůůɧŰŮɟŬ ŭŮɑɔɛŬŰŬ 

əŬŰɎ ɛɐəɞɠ Űɖɠ əɨɟɘŬɠ ŰɎűɟɞɡ. ȹŮɑɔɛŬŰŬ əŬɗŬɟɞɨ ɜŮɟɞɨ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ ȷɚűŮɘɧ 

ŮɚɐűɗɖůŬɜ Ŭəɟɘɓɩɠ ŬɜɎɜŰɖ Űɤɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ɎɟŭŮɡůɖɠ ȷ2 əŬɘ ȷ3, Ŭˊɧ Űɖɜ əɨɟɘŬ 

ˊɟɞůŬɔɤɔɧ ŭɘɩɟɡɔŬ. ȾŬŰɎ Űɖ ɚɐɣɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ůɖɛŮɘɤɜɧŰŬɜ ɖ ɗɏůɖ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɛŮ ɢɟɐůɖ űɞɟɖŰɞɨ GPS əŬɘ ˊŬɟɎɚɚɖɚŬ ɔɘɜɧŰŬɜ ɎɛŮůŬ ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ (EC), Űɞɡ pȼ, 

Űɞɡ ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ (Dissolved Oxygen-DO) əŬɘ Űɤɜ ɞɚɘəɩɜ ŭɘŬɚɡɛɏɜɤɜ ůŰŮɟŮɩɜ 

(Total Dissolved Solids ï TDS/ŭŮɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŬɘɤɟɞɨɛŮɜŬ ůŰŮɟŮɎ) ɛŮ Űɖ ɢɟɐůɖ 

Űɞɡ űɞɟɖŰɞɨ ˊɞɚɡ-ɞɟɔɎɜɞɡ YSI Professional Plus. ɇŬ ůɡɚɚŮɔɏɜŰŬ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ Ŭˊɧ 

Űɘɠ ŰɎűɟɞɡɠ əŬɘ Űɖɜ əɨɟɘŬ ˊɟɞůŬɔɤɔɧ ŭɘɩɟɡɔŬ, ŬˊɞɗɖəŮɨŰɖəŬɜ ůŮ əŬŰɎɚɚɖɚŬ ŭɞɢŮɑŬ 

ˊɞɚɡˊɟɞˊɡɚŮɜɑɞɡ əŬɘ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ űɞɟɖŰɧ ɣɡɔŮɑɞ (ɗŮɟɛɞəɟŬůɑŬ 4oC), ɛɏɢɟɘ Űɖ 

ɛŮŰŬűɞɟɎ Űɞɡɠ ůŰɞ ȺɟɔŬůŰɐɟɘɞ ȺɔɔŮɘɞɓŮɚŰɘɤŰɘəɩɜ Ȱɟɔɤɜ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɈŭŬŰɘəɩɜ 

Ʉɧɟɤɜ Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥ.ɀ.Ʉ., ɔɘŬ Űɖɜ 

ˊɟɞŮŰɞɘɛŬůɑŬ Űɞɡɠ əŬɘ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ ˊɞɘɧŰɖŰŬɠ ŬɟŭŮɡŰɘəɞɨ 

əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ.  
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ȷɟɢɘəɎ ɏɔɘɜŮ ŭɘɐɗɖůɖ Űɞɡ ɜŮɟɞɨ Ŭˊɧ əɎɗŮ ŭŮɑɔɛŬ, ɔɘŬ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ 

ŬɘɤɟɞɨɛŮɜɤɜ ůŰŮɟŮɩɜ ɛŮ ɢɟɐůɖ ɛɖɢŬɜɘəɐɠ ŬɜŰɚɑŬɠ əŮɜɞɨ əŬɘ ŭɘɖɗɖŰɘəɩɜ űɑɚŰɟɤɜ 

ŭɘŬɛɏŰɟɞɡ 0.45 ɛm, ŰŬ ɞˊɞɑŬ ŮɑɢŬɜ ˊɟɞɕɡɔɘůɗŮɑ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŰŬ űɑɚŰɟŬ ɝɖɟɎɜɗɖəŬɜ ůŮ 

űɞɨɟɜɞ əŬɘ ɝŬɜŬɕɡɔɑůŰɖəŬɜ, ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ ŭɘŬűɞɟɎ ɓɎɟɞɡɠ Űɞɡ ɖɗɛɞɨ ˊɟɘɜ 

əŬɘ ɛŮŰɎ Űɖ ůɡɔəɟɎŰɖůɖ Űɤɜ ŬɘɤɟɞɨɛŮɜɤɜ ůŰŮɟŮɩɜ ɔɘŬ ɜŬ ɡˊɞɚɞɔɘůɗŮɑ ɖ ůɡɔəɏɜŰɟɤůɐ 

Űɞɡɠ (ɇSS:Total Soluble Solids). O ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ əɨɟɘɤɜ ɘɧɜŰɤɜ (ɄɑɜŬəŬɠ 5.4) 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ŮɟɔŬůŰɐɟɘɞ ɛŮ ɢɟɐůɖ Űɖɠ ůɡůəŮɡɐɠ ȽɞɜŰɘəɐɠ ɉɟɤɛŬŰɞɔɟŬűɑŬɠ 

Dionex ICS-3000. ȼ ůɡůəŮɡɐ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ ŮɑɜŬɘ Ůɝɞˊɚɘůɛɏɜɖ ɛŮ Űɖɜ ŬɜŬɚɡŰɘəɐ 

ůŰɐɚɖ Dionex Ion PacÈ AS 23 (4Ĭ250 mm), ɛŮ ˊɟɞ-ůŰɐɚɖ ŬůűŬɚŮɑŬɠ AG 23 (4Ĭ50 mm) 

əŬɘ Űɖɜ ŬɜŬɚɡŰɘəɐ ůŰɐɚɖ CS 16 (5Ĭ250 mm), ɛŮ ˊɟɞ-ůŰɐɚɖ ŬůűŬɚŮɑŬɠ CG 16 (5Ĭ50 

mm). Ƀ ɟɡɗɛɧɠ ɟɞɐɠ Űɤɜ ŭɘŬɚɡɛɎŰɤɜ ůŰɖ ůɡůəŮɡɐ ˊŬɟɏɛŮɘɜŮ ůŰŬɗŮɟɧɠ ůŰɞ 1.0 

mL/min. ȼ ɓŬɗɛɞɜɧɛɖůɖ Űɖɠ ůɡůəŮɡɐɠ ɏɔɘɜŮ ɛŮ ŰŬ ˊɘůŰɞˊɞɘɖɛɏɜŬ ˊɟɧŰɡˊŬ ŭɘŬɚɨɛŬŰŬ 

Űɖɠ ŮŰŬɘɟŮɑŬɠ Dionex. ȺɘŭɘəɎ ɔɘŬ Űɘɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɧɝɘɜɤɜ ŬɜɗɟŬəɘəɩɜ ŬɜɘɧɜŰɤɜ 

(HCO3
-) ůŰŬ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ŬɡŰɧɛŬŰɞɠ ŰɘŰɚɞŭɧŰɖɠ Űɖɠ HACH. 

ɄɟɞůŭɘɞɟɑůŰɖəŬɜ Ŭəɧɛɖ ɞɘ ŭŮɑəŰŮɠ S.A.R. əŬɘ R.S.C. (ɄɥɜŬəŬɠ 5.4).  

 

ΣΧΗΜΑ 5.5. ΘΕΣΕΙΣ ΔΕΙΓΜΑΤΟΛΗΨΙΑΣ ΔΕΙΓΜΑΤΩΝ ΝΕΡΟΥ ΑΡΔΕΥΣΗΣ ΚΑΙ ΣΤΡΑΓΓΙΣΗΣ ΓΙΑ ΤΗΝ: (Α). ΠΡΟ-  ΚΑΙ (Β). 

ΜΕΤΑ-ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟ. 
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ɄɑɜŬəŬɠ 5.4. ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ 
ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ 

 
ɄŬɟɎɛŮŰɟɞɘ  ɆɡůəŮɡɐ 

ȺˊɘŰɧˊɘɞɠ 
ɄɞɘɞŰɘəɧɠ 
ȰɚŮɔɢɞɠ 

ȺC (Ⱥɘŭɘəɐ ȼɚ. ȷɔɤɔɘɛɧŰɖŰŬ) 

YSI Professional Plus 

TDS (ɃɚɘəɎ ŭɘŬɚɡɛɏɜŬ ůŰŮɟŮɎ) 

ɇ (ɗŮɟɛɞəɟŬůɑŬ) 

DO (ȹɘŬɚɡɛɏɜɞ Ƀɝɡɔɧɜɞ) 

pH 

ȺɟɔŬůŰɖɟɘŬəɧɠ 
ɄɞɘɞŰɘəɧɠ 
ȰɚŮɔɢɞɠ 

ȷɜɘɧɜŰŬ (Br
ī
, Cl

ī
, F
ī
, NO2

ī
, NO3

ī
, PO4

3ī
 

SO4
2ī

) Dionex ICS-3000 
ȾŬŰɘɧɜŰŬ (Li

+
, Na

+
, NH4

+
, K

+
, Mg

2+
, Ca

2+
) 

HCO3
-
 (ȳɝɘɜŬ ȷɜɗɟŬəɘəɎ ȽɧɜŰŬ) HACH digital titrator 

TSS (ɃɚɘəɎ ȷɘɤɟɞɨɛŮɜŬ ɆŰŮɟŮɎ) 
0.45-ɛm membrane /  
vacuum filtration 

ɆɡɛˊɚɖɟɤɛŬŰɘəɞɑ 
ɄɞɘoŰɘəɞɑ ȹŮɑəŰŮɠ 

S.A.R. (ȹŮɑəŰɖɠ ˊɟɞůɟɧűɖůɖɠ ɜŬŰɟɑɞɡ) Ⱥɝ. (2.2) 

R.S.C. (ȹŮɑəŰɖɠ ɈˊɞɚŮɘɛɛŬŰɘəɞɨ 
ȷɜɗɟŬəɘəɞɨ ɁŬŰɟɑɞɡ) 

Ⱥɝ. (2.7) 

 

5.7.1. ȷˊɞŰŮɚɏůɛŬŰŬ ɡŭɟɞɢɖɛɘəɐɠ ŬɜɎɚɡůɖɠ 

Ƀ ɄɑɜŬəŬɠ 5.5 ˊŮɟɘɏɢŮɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛŬŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ȾŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ŮɚɎɢɘůŰŮɠ, ɛɏɔɘůŰŮɠ, ɛɏůŮɠ Űɘɛɏɠ əŬɘ Űɡˊɘəɏɠ ŬˊɞəɚɑůŮɘɠ Űɤɜ ˊɞɘɞŰɘəɩɜ 

ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ. Ƀ ɄɑɜŬəŬɠ 5.6 əŬŰŬŰɎůůŮɘ əɎɗŮ 

ŭŮɑɔɛŬ ɜŮɟɞɨ ůŮ ɛɘŬ əŬŰɖɔɞɟɑŬ Ŭɝɘɞɚɧɔɖůɖɠ (Alexakis et al. 2012). ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɞ 

ˊɞɘɞŰɘəɧɠ ɏɚŮɔɢɞɠ ɔɘŬ əɎɗŮ ɏɜŬ ŭŮɑɔɛŬ ɝŮɢɤɟɘůŰɎ, ɛˊɞɟŮɑ ɜŬ ŬɜŬɕɖŰɖɗŮɑ ůŰɞɡɠ ɄɑɜŬəŮɠ 

ȷ2 əŬɘ ȷ3 Űɞɡ ɄŬɟŬɟŰɐɛŬŰɞɠ ɔɘŬ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ. 
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ɄɑɜŬəŬɠ 5.5. ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɘɞŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ 
ȷɔɞɡɚɘɜɑŰůŬɠ 

 

ɄɞɘɞŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ȹŮɑɔɛŬŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ  
ɁŮɟɧ 

ɎɟŭŮɡůɖɠ  

Ʉɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ  ɀŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ 

  ɀɞɜɎŭŮɠ Min Max M.O. 
ɇɡˊ. 

ȷˊɧəɚɘůɖ   Min Max M.O. 
ɇɡˊ. 

ȷˊɧəɚɘůɖ   ɀ.Ƀ. 

Br
-
 mg L

-1
 0.17 27.26 9.87 10.27  0.01 19.98 4.04 6.22  0.04 

Cl
-
 mg L

-1
 47.48 11022.48 3662.78 4050.07  5.00 5346.0 1221.06 1608.83  5.895 

F
-
 mg L

-1
 0.19 0.75 0.47 0.17  0.10 0.70 0.27 0.17  0.11 

NO3
-
 mg L

-1
 0.08 5.08 1.26 1.31  0.01 68.99 5.45 16.01  1.925 

PO4
3-

 mg L
-1

 0.01 2.67 0.75 0.89  0.01 1.54 0.26 0.46  0.15 

SO4
2-

 mg L
-1

 60.95 1455.40 643.71 483.96  22.87 688.17 244.49 243.83  35.47 

Na
+
 mg L

-1
 46.18 5243.90 1827.34 1860.03  5.0 3257.0 770.89 989.55  5.835 

NH4
+
 mg L

-1
 0.0 2.86 1.12 1.78  0.0 0.05 0.01 0.01  0.02 

K
+
 mg L

-1
 1.88 165.90 61.59 64.46  1.0 82.0 22.61 25.55  0.89 

Mg
2+

 mg L
-1

 17.13 584.83 219.80 217.90  9.0 360.0 89.44 102.58  10.905 

Ca
2+

 mg L
-1

 65.11 399.13 216.35 98.19  54.0 589.0 153.78 131.34  41.1 

HCO3
-
 mg L

-1
 220.0 484.0 354.60 94.35  171.0 356.0 224.11 53.51  152.5 

DO  mg L
-1

 0.01 7.00 1.64 2.40  9.70 13.10 11.47 0.98  13.625 

ȺC  dS m
-1

 0.86 30.33 10.92 10.24  0.47 18.34 4.91 5.39  0.44 

TDS mg L
-1

 559.0 19708.0 7532.53 7047.85  304.90 11934.00 3191.48 3503.19  285.7 

pH - 7.20 8.18 7.59 0.26  7.60 8.70 8.14 0.3  8.59 

TSS mg L
-1

 0.01 0.11 0.04 0.03  0.00 0.10 0.02 0.02  0 

TH mg CaCO3 L
-1

 270.92 3404.52 1445.41 1092.13  172.20 2181.10 752.31 673.89  147.62 

S.A.R. - 1.17 39.07 17.41 13.63  0.20 31.00 9.43 10  0.21 

%Na
+
 % 27.02 77.31 62.65 17.74  6.30 77.50 47.29 27.17  8.56 

R.S.C. - -64.00 0.90 -23.1 21.8  -38.10 -0.50 -10.2 12.7  -0.45 

T  
o
C 10.80 16.10 13.39 1.37  9.90 13.30 11.33 0.89  11.95 
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ɄɑɜŬəŬɠ 5.6. ȾŬŰɎŰŬɝɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ ŬɜɎ ˊɞɘɞŰɘəɐ ɓŬɗɛɑŭŬ 

 
ɄŬɟɎɛŮŰɟɞɠ 

 
ȾɚɎůɖ 

 
ȹɘŬəɨɛŬɜůɖ 

 
Ⱦɤŭɘəɧɠ ȹŮɑɔɛŬŰɞɠ 

 
ɄɞůɞůŰɧ Ůˊɑ Űɤɜ ŭŮɘɔɛɎŰɤɜ (%) 

   ɁŮɟɧ ɆŰɟɎɔɔɘůɖɠ ɁŮɟɧ 
ȯɟŭŮɡůɖɠ 

ɁŮɟɧ ɆŰɟɎɔɔɘůɖɠ ɁŮɟɧ 
ȯɟŭŮɡůɖɠ 

   Ʉɟɞ ŬɟŭŮɡŰɘəɐɠ 
ˊŮɟɘɧŭɞɡ 

ɀŮŰɎ ŬɟŭŮɡŰɘəɐɠ 
ˊŮɟɘɧŭɞɡ 

 Ʉɟɞ  ɀŮŰɎ   

TDS Fresh water type <1000 S11A, S19A S01S,S03S,S04S, S11S, 
S12S, S13S, S17S,S19S 

S10S, S18S 13.3 44.4 100.0 

 Brackish water type 1000-10000 S01A,S04A,S06A,S09A,
S13A,S14A, S16A,S20A 

S02S, S05S,S06S, S07S, 
S09S,S14S,S15S,S16S,S20S 

- 53.3 50.0 0.0 

 Saline water type 10000-100000 S02A,S03A,S05A,S08A,
S15A 

S08S - 33.4 5.6 0.0 

 Brine water type >100000 - - - 0.0 0.0 0.0 

S.A.R. Excellent <10 S01A,S04A,S11A,S13A,
S14A, S19A 

S01S,S03S,S04S,S06S,S11S,
S12S,S13S,S16S,S17S,S19S 

S10S, S18S 40.0 55.6 100.0 

 Good 10-18 S06A,S09A,S16A S02S,S05S,S07S,S09S,S14S - 20.0 27.7 0.0 

 Doubtfull 18-26 S05A,S20A S20S - 13.3 5.6 0.0 

 Unsuitable >26 S02A,S03A,S08A,S15A S08S, S15S - 26.7 11.1 0.0 

% Na Excellent to Good 0-20 - S01S,S04S,S1S,S19S, S10S, S18S 0.0 22.2 100.0 

 Good to Permissible 20-40 S11A,S19A S03S,S12S,S13S - 13.3 16.7 0.0 

 Permissible to Suitable 40-60 S01A,S13A,S14A S16S, S17S - 20.0 11.1 0.0 

 Doubtful to Suitable 60-80 S02A,S03A,S04A,S05A,
S06A, S08A, 
S09A,S15A,S16A,S20A 

S02S, S05S, S06S, S07S, 
S08S, S09S, S14S, S15S, 
S20S 

- 66.7 50.0 0.0 

 Unsuitable >80 - - - 0.0 0.0 0.0 

R.S.C. Good <1.25 S01A,S02A,S03A, 
S04A, S05A, S06A, 
S08A, 
S09A,S11A,S13A, 
S14A,S15A, 
S16A,S19A,S20A 

S01S, S02S,S03S, S04S, 
S05S, 
S06S,S07S,S08S,S09S, 
S11S, S12S, S13S, 
S14S,S15S, S16S, S17S, 
S19S, S20S 

S10S, S18S 100.0 100.0 100.0 

 Medium 1.25-2.5 - - - 0.0 0.0 0.0 

 Bad >2.5 - - - 0.0 0.0 0.0 
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ɀŮ ŬɜŬűɞɟɎ ůŰɞɜ ɄɑɜŬəŬ 5.5, ɛˊɞɟŮɑ ɜŬ ůɢɞɚɘŬůŰɞɨɜ ŰŬ Ůɝɐɠ: 

ȸɟɩɛɘɞ (Br-). ȼ ůɡɔəɏɜŰɟɤůɖ Űɞɡ ɓɟɤɛɑɞɡ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0.17 

ɏɤɠ 27.26 mg Lï1 əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊɟɞ- ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ əŬɘ Ŭˊɧ 0.01 ɏɤɠ 

19.98 mg Lï1 əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ . ȼ ɡɣɖɚɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ 

ŬˊɞŭɑŭŮŰŬɘ ůŰɖɜ ˊɘɗŬɜɐ ŬɜɎɛŮɘɝɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɗŬɚŬůůɘɜɧ ɜŮɟɧ. 

ɉɚɩɟɘɞ (Cl-). ɇo ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɛűŬɜɑɕŮɘ ůɡɔəŮɜŰɟɩůŮɘɠ Cl- ˊɞɡ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 

47.48 ɏɤɠ 11022.48 mg Lï1 əŬŰɎ Űɖɜ ˊɟɞïŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ Ŭˊɧ 5.0 ɏɤɠ 5346.0 

mg Lï1 əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. ȼ ɡɣɖɚɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɢɚɩɟɘɞ ˊɞɡ  

əŬŰŬɔɟɎűŮŰŬɘ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ɞűŮɑɚŮŰŬɘ ůŰɖɜ ˊɘɗŬɜɐ ŬɜɎɛŮɘɝɖ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ ɗŬɚŬůůɘɜɧ ɜŮɟɧ. ɆɖɛŬɜŰɘəɐ ɖ ɛŮɑɤůɖ (ˊɎɜɤ Ŭˊɧ 50%) əŬŰɎ Űɖ 

ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɚɧɔɤ Űɤɜ ŮəˊɚɨůŮɤɜ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ. 

ūɗɧɟɘɞ (F-).  ȼ ůɡɔəɏɜŰɟɤůɖ űɗɞɟɑɞɡ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ Ů́ɟɘɞɢɐ Űɖɠ 

ȷɔɞɡɚɘɜɑŰůŬɠ ŮɑɜŬɘ ŬɟəŮŰɎ ɢŬɛɖɚɐ ůŮ ɧɚŮɠ Űɘɠ ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ůŮ űɗɧɟɘɞ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0.19 ɏɤɠ 0.75 mg Lï1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ 

ˊŮɟɑɞŭɞ əŬɘ Ŭˊɧ 0.10 ɏɤɠ 0.70 mg Lï1 əŬŰɎ Űɖ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ.  

ɁɘŰɟɘəɎ (NO3
-). ȼ ́ŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɜɘŰɟɘəɎ ɘɧɜŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮŰŬɓɎɚɚŮŰŬɘ 

Ŭˊɧ 0.08 ɏɤɠ 5.08 mg L-1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ ɛŮŰŬɝɨ 0.01 əŬɘ 68.99 

mg L-1 əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. ȼ Ŭɨɝɖůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɞɗŮɑ ůŰɘɠ 

ŮűŬɟɛɞɕɧɛŮɜŮɠ ɔŮɤɟɔɘəɏɠ ˊɟŬəŰɘəɏɠ əŬɘ ůŰɖɜ ɏəˊɚɡůɖ ŬɕɤŰɞɨɢɤɜ ɚɘˊŬůɛɎŰɤɜ  ůŰɖɜ 

ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ. ȰɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ŮɝɎɚɚɞɡ ɧŰɘ əŬɘ ɖ ůˊŬŰɎɚɖ Űɞɡ ŬɟŭŮɡŰɘəɞɨ 

ɜŮɟɞɨ ɛŮ Űɖɜ ɡˊŮɟɎɟŭŮɡůɖ, ŮɡɜɞŮɑ Űɖɜ ɏəˊɚɡůɖ Ŭɔɟɞɢɖɛɘəɩɜ (ȾŬɟŬɜŰɞɨɜɘŬɠ əŬɘ 

ȹɏɟəŬɠ 2009).  

ūɤůűɞɟɘəɎ (PO4
3-). ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ űɤůűɞɟɘəɩɜ ůŰŬ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ ɛŮŰŬɓɎɚɚŮŰŬɘ 

Ŭˊɧ 0.01 ɏɤɠ 2.67 mg L-1 əŬɘ Ŭˊɧ 0.01 ɏɤɠ 1.54 mg L-1 əŬŰɎ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-

ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ. Ƀ űɤůűɧɟɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ ɤɠ ɚɑˊŬůɛŬ ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ ɗɟŮˊŰɘəɐ ɞɡůɑŬ Űɤɜ űɡŰɩɜ, 

ɞˊɧŰŮ ɖ əɨɟɘŬ ˊɖɔɐ űɤůűɞɟɘəɩɜ ůŰɞ ɜŮɟɧ Űɖɠ ˊŮɟɘɞɢɐɠ, ŮɑɜŬɘ ɖ ŭɘɎɚɡůɖ Űɤɜ 

űɤůűɞɟɘəɩɜ ɚɘˊŬůɛɎŰɤɜ. 

ŪŮɘɥəɎ (SO4
2-). ȼ ůɡɔəɏɜŰɟɤůɖ ɗŮɘɥəɩɜ ůŰŬ ŭŮɑɔɛŬŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ 60.95 ɏɤɠ 1455.40 mg Lï1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, Ůɜɩ ɖ 

ɑŭɘŬ ůɡɔəɏɜŰɟɤůɖ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əɡɛŬɑɜɞɜŰŬɜ Ŭˊɧ 22.87 ɏɤɠ 688.17 



 

124 
 

mg Lï1. ȼ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ŮɑɜŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɎɛŮɘɝɖɠ ɛŮ Űɞ ɗŬɚŬůůɘɜɧ 

ɜŮɟɧ əŬɘ Űɖɠ ŭɘɎɚɡůɖɠ Űɤɜ ŬɕɤŰɞɨɢɤɜ ɚɘˊŬůɛɎŰɤɜ, ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰɖɜ 

əŬɚɚɘŮɟɔɐůɘɛɖ ɏəŰŬůɖ.   

ɁɎŰɟɘɞ (Na+). ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɜɎŰɟɘɞ ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ 46.18 ɏɤɠ 5243.90 mg L-

1 əŬɘ Ŭˊɧ 5.0 ɏɤɠ 3257.0 mg L-1, əŬŰɎ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ. 

ȼ ɡɣɖɚɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɜɎŰɟɘɞ ˊɞɡ əŬŰŬɔɟɎűŮŰŬɘ ůŰŬ ŭŮɑɔɛŬŰŬ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ, ɞűŮɑɚŮŰŬɘ ůŰɖ ŭɘŮɑůŭɡůɖ ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ. ɆŰɞ ɆɢɐɛŬ 5.6 ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ 

ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ůŮ ɘɧɜŰŬ ɜŬŰɟɑɞɡ. ɄŬɟŬŰɖɟŮɑŰŬɘ  

ɡˊɞɓɎɗɛɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ ˊɚŮɡɟɎɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ ůŮ 

ɜɎŰɟɘɞ ůŰɖɜ Ŭɟɢɐ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ (ɆɢɐɛŬ 5.6Ŭ) ŬɚɚɎ əŬɘ ŮɛűŬɜɐɠ ɓŮɚŰɑɤůɖ 

Űɖɠ ůɡɜɞɚɘəɐɠ ˊɞɘɧŰɖŰŬɠ, ůŰɞ ˊɏɟŬɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ ůŮ ůɢɏůɖ ɛŮ Űɖɜ Ŭɟɢɘəɐ 

əŬŰɎůŰŬůɖ, əɘ ŬɡŰɧ, ɚɧɔɤ Űɤɜ ŮəˊɚɨůŮɤɜ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ (ɆɢɐɛŬ 5.6ɓ).  

 

ΣΧΗΜΑ 5.6. ΣΥΓΚΕΝΤΡΩΣΕΙΣ ΙΟΝΤΩΝ ΝA
+
 ΣΤΟ ΝΕΡΟ ΣΤΡΑΓΓΙΣΗΣ ΓΙΑ ΤΗΝ: (Α). ΠΡΟ- ΚΑΙ (Β). ΜΕΤΑ- ΑΡΔΕΥΤΙΚΗ 

ΠΕΡΙΟΔΟ. 

 

ȷɛɛɤɜɘŬəɎ (NH4
+). Ƀɘ Űɘɛɏɠ ŬɛɛɤɜɘŬəɩɜ ɛŮŰŬɓɎɚɚɞɜŰŬɘ Ŭˊɧ 0.0 ɏɤɠ 2.86 mg L-1 əŬɘ 

Ŭˊɧ 0.0 ɏɤɠ 0.05 mg L-1 əŬŰɎ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ. ȼ 

ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ŮɑɜŬɘ ŮɜŭŮɘəŰɘəɐ Űɖɠ ɜɘŰɟɞɟɨˊŬɜůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ, Ůɜɩ ɖ əɨɟɘŬ 

ˊɖɔɐ ŬɛɛɤɜɘŬəɩɜ ŮɑɜŬɘ ŰŬ  ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ɚɘˊɎůɛŬŰŬ. 

ȾɎɚɘɞ (K+). ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ əɎɚɘɞ ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ 1.88 ɏɤɠ 165.90 mg Lï1  əŬɘ 

Ŭˊɧ 1.0 ɏɤɠ 82.0 mg Lï1 əŬŰɎ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ. ȼ əɨɟɘŬ 
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ˊɖɔɐ əŬɚɑɞɡ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ŮɑɜŬɘ ɖ ŭɘɎɚɡůɖ Űɤɜ əŬɚɘɞɨɢɤɜ 

ɚɘˊŬůɛɎŰɤɜ əŬɘ ɖ ŬɜɎɛŮɘɝɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ Űɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ. 

ɀŬɔɜɐůɘɞ (Mg2+). ȼ ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ɛŬɔɜɐůɘɞ əɡɛŬɑɜŮŰŬɘ 

ɛŮŰŬɝɨ 17.13 əŬɘ 584.83 mg L-1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ ɛŮŰŬɝɨ 9.0 əŬɘ 

360.0 mg L-1 əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. Ƀɘ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɛŬɔɜɖůɑɞɡ 

ŬˊɞŭɑŭɞɜŰŬɘ Ůˊɑůɖɠ ůŰɖɜ ɡűŬɚɛɨɟɘɜůɖ əŬɘ ŬɜɎɛŮɘɝɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ Űɞ 

ɗŬɚŬůůɘɜɧ ɜŮɟɧ.  

ȷůɓɏůŰɘɞ (Ca2+). Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ ŬůɓŮůŰɑɞɡ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 65.11 ɏɤɠ 399.13 mg 

L-1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ Ŭˊɧ 54.0 ɏɤɠ 589.0 mg L-1 əŬŰɎ Űɖɜ ɛŮŰŬ-

ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. Ƀɘ əɨɟɘŮɠ ˊɖɔɏɠ ŬůɓŮůŰɑɞɡ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ, 

ɞűŮɑɚɞɜŰŬɘ ůŰɖɜ ŬɜɎɛŮɘɝɐ Űɞɡ ɛŮ Űɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ əŬɘ ůŰɖ ŭɘɎɚɡůɖ Űɤɜ ŬɜɗɟŬəɘəɩɜ 

ŬɚɎŰɤɜ. 

ȳɝɘɜŬ ŬɜɗɟŬəɘəɎ (HCO3
-). Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ ɧɝɘɜɤɜ ŬɜɗɟŬəɘəɩɜ ɛŮŰŬɓɎɚɚɞɜŰŬɘ Ŭˊɧ 

220.0 ɏɤɠ 484.0 mg L-1 əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ Ŭˊɧ 171.0 ɏɤɠ 356.0mg Lï

1  əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. ȼ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ŮɑɜŬɘ əŬɘ ůŮ ŬɡŰɐ Űɖɜ 

ˊŮɟɑˊŰɤůɖ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɎɛŮɘɝɖɠ ɛŮ Űɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ. 

ȾŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɤɜ ŭŮɘɔɛɎŰɤɜ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 

10.8ÁC and 16.1ÁC. ȼ ɞɚɘəɐ ůəɚɖɟɧŰɖŰŬ (Tȼ) Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ 270.92 ɏɤɠ 

3404.52 mg Lī1  CaCO3 ɛŮ ɛɏůɖ Űɘɛɐ 1445.41 mg Lī1 CaCO3. Ƀɘ Űɘɛɏɠ DO əŬɘ TSS 

əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 0.01 ɏɤɠ 7.00 mg Lī1 əŬɘ Ŭˊɧ 0.01 ɏɤɠ 0.11 mg Lī1, ŬɜŰɑůŰɞɘɢŬ. ȳůɞɜ 

ŬűɞɟɎ ůŰɞ pH, ɞɘ Űɘɛɏɠ ɛŮŰŬɓɎɚɚɞɜŰŬɘ Ŭˊɧ 7.20 ɏɤɠ 8.18.  

ȾŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɤɜ ŭŮɘɔɛɎŰɤɜ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 

9.9ÁC and 13.3ÁC. ȼ ɞɚɘəɐ ůəɚɖɟɧŰɖŰŬ (Tȼ) Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ 172.20 - 

2181.10 mg Lī1  CaCO3 ɛŮ ɛɏůɖ Űɘɛɐ 752.31 mg Lī1 CaCO3. Ƀɘ Űɘɛɏɠ DO əŬɘ TSS 

əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 9.70 ɏɤɠ 13.10 mg Lī1 əŬɘ Ŭˊɧ 0.00 ɏɤɠ 0.10 mg Lī1 ŬɜŰɑůŰɞɘɢŬ. ȳůɞɜ 

ŬűɞɟɎ Űɞ pH, ɞɘ Űɘɛɏɠ ɛŮŰŬɓɎɚɚɞɜŰŬɘ Ŭˊɧ 7.60 ɏɤɠ 8.70 

     ȷəɧɛɖ, ɡˊɎɟɢŮɘ ůɖɛŬɜŰɘəɐ ɛŮɑɤůɖ ůŰɘɠ ɛɏůŮɠ Űɘɛɏɠ S.A.R. əŬɘ Na% Ŭˊɧ 17.41 ůŮ 

9.43 əŬɘ Ŭˊɧ 62.65 ůŮ 47.29 %,ŬɜŰɑůŰɞɘɢŬ, Ŭˊɧ Űɖɜ ˊɟɞ- ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, 

ɚɧɔɤ Űɤɜ ŮəˊɚɨůŮɤɜ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ.  

ɀŮ ɓɎůɖ Űɞɜ ɄɑɜŬəŬ 5.6, ŭɘŬˊɘůŰɩɜɞɜŰŬɘ ŰŬ Ůɝɐɠ: 
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1. ȷˊɧ ˊɚŮɡɟɎɠ ɞɚɘəɩɜ ŭɘŬɚɡɛɏɜɤɜ ůŰŮɟŮɩɜ (TDS) ɤɠ ŭŮɑəŰɖ ŬɚŬŰɧŰɖŰŬɠ, Űɞ ɜŮɟɧ 

ɎɟŭŮɡůɖɠ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ůŰɞ 100% Űɤɜ ŭŮɘɔɛɎŰɤɜ. ũɘŬ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɞ 

ˊɞůɞůŰɧ əŬŰŬɚɚɖɚɧŰɖŰŬɠ (fresh water type) ŮɑɜŬɘ ůŰɞ 13% Űɤɜ ŭŮɘɔɛɎŰɤɜ (ˊɟɘɜ 

Űɘɠ ŬɟŭŮɨůŮɘɠ) əŬɘ ůŰɞ 44% (ɛŮŰɎ Űɞ ˊɏɟŬɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ). 

2.  ȷˊɧ ˊɚŮɡɟɎɠ S.A.R. (ȿɧɔɞɠ ɄɟɞůɟɞűɐůŮɤɠ ɁŬŰɟɑɞɡ) ɤɠ ŭŮɑəŰɖ ŬɚəŬɚɘəɧŰɖŰŬɠ, 

Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ ůŰɞ 100% Űɤɜ ŭŮɘɔɛɎŰɤɜ. ũɘŬ Űɞ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ Űɞ ˊɞůɞůŰɧ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ŬɜŮɓŬɑɜŮɘ Ŭˊɧ Űɞ 40 (ˊɟɘɜ) ůŰɞ 56% 

ˊŮɟɑˊɞɡ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɛŮŰɎ Űɞ ˊɏɟŬɠ Űɤɜ ŬɟŭŮɨůŮɤɜ. 

3. ȷˊɧ ˊɚŮɡɟɎɠ ŮəŬŰɞůŰɘŬɑɞɡ ˊɞůɞůŰɞɨ ɁŬŰɟɑɞɡ, Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ əŬŰɎɚɚɖɚɞ 

ůŰɞ 100% Űɤɜ ŭŮɘɔɛɎŰɤɜ, Ůɜɩ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɞ ɢŬɟŬəŰɖɟɘůɛɧɠ Ŭˊɧ 

Ŭɛűɑɓɞɚɖɠ ɢɟɐůɖɠ ɏɤɠ əŬŰɎɚɚɖɚɞ ɛŮɘɩɜŮŰŬɘ Ŭˊɧ Űɞ 67% Űɤɜ ŭŮɘɔɛɎŰɤɜ ˊŮɟɑˊɞɡ 

(ˊɟɘɜ), ůŰɞ 50% Űɤɜ ŭŮɘɔɛɎŰɤɜ ɛŮŰɎ Űɞ ˊɏɟŬɠ Űɤɜ ŬɟŭŮɨůŮɤɜ. 

4. ȷˊɧ ˊɚŮɡɟɎɠ R.S.C. (ɈˊɞɚŮɘɛɛŬŰɘəɧ ȷɜɗɟŬəɘəɧ ɁɎŰɟɘɞ), Űɧůɞ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ, 

ɧůɞ əŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ əŬŰɎɚɚɖɚŬ ůŰɞ 100% Űɤɜ ŭŮɘɔɛɎŰɤɜ. ɇɞ 

ŭŮɨŰŮɟɞ, Űɧůɞ ˊɟɘɜ ɧůɞ əŬɘ ɛŮŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. Ƀɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ Űɞɡ 

ŭŮɑəŰɖ ŬɡŰɞɨ, əŬŰŬŭŮɘəɜɨɞɡɜ Űɖɜ əɡɟɘŬɟɢɑŬ Űɞɡ ŬɗɟɞɑůɛŬŰɞɠ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ 

Űɤɜ ɘɧɜŰɤɜ ȷůɓŮůŰɑɞɡ əŬɘ ɀŬɔɜɖůɑɞɡ ɏɜŬɜŰɘ Űɤɜ ɧɝɘɜɤɜ əŬɘ ɞɡŭɏŰŮɟɤɜ 

ŬɜɗɟŬəɘəɩɜ (Ⱥɝ. 2.7). 

5.7.2. ȷɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

Ɉɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ŭɘŬɚɡɛɏɜɤɜ ŬɚɎŰɤɜ (TDS) ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ŬɟəŮŰɎ ŭŮɑɔɛŬŰŬ: 

S02A,S03A,S05A,S08A,S15A əŬɘ S08S (ɄɑɜŬəŬɠ 5.6). ȷɡŰɎ ŮɑɜŬɘ ŬůűŬɚɩɠ ŬəŬŰɎɚɚɖɚŬ 

ɔɘŬ ŬɟŭŮɡŰɘəɐ ɢɟɐůɖ əŬɘ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɗɏůŮɘɠ ˊɞɚɨ əɞɜŰɎ ůŰɞ ɛɏŰɤˊɞ Űɖɠ ɗɎɚŬůůŬɠ 

əŬɘ ŮɘŭɘəɧŰŮɟŬ, ůŰɖɜ əɨɟɘŬ ŰɎűɟɞ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ 

ˊɘɗŬɜɐ ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬɡɝɎɜŮŰŬɘ ɖ ŬɚŬŰɧŰɖŰŬ Űɤɜ 

ŭŮɘɔɛɎŰɤɜ. ɇɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ŮɜɘůɢɨŮŰŬɘ Ŭˊɧ ŰŬ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ Űɖɠ ˊŮɟɘɞɢɐɠ 

(əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ) əŬɘ Űɞ ɛŮɔɎɚɞ ɓɎɗɞɠ Űɤɜ ŰɎűɟɤɜ (ŮɘŭɘəɎ Űɖɠ 

əɨɟɘŬɠ ůɡɚɚŮəŰɐɟɘŬɠ ŰɎűɟɞɡ). Ƀ ȾŬɟŬˊɎɜɞɠ (2009) ˊɞɡ ŭɘŮɟŮɨɜɖůŮ Űɞ ɡŭɟɞɔŮɤɚɞɔɘəɞ 

əŬɗŮůŰɩɠ Űɖɠ ˊŬɟŬəŮɑɛŮɜɖɠ ȿɘɛɜɞɗɎɚŬůůŬɠ ɀɞɡɟɘɎɠ, ɖ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕŮɘ ŬɜŰɑůŰɞɘɢŬ 

ɡŭɟɞɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ, ŬɜŬűɏɟŮɘ ŰŬ Ůɝɐɠ: ɆŮ ɛɑŬ ɕɩɜɖ 
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ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ŬəŰɞɔɟŬɛɛɐ, əŬŰŬɔɟɎűɞɜŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ Űɞɡ 

ɡŭɟŬɡɚɘəɞɨ űɞɟŰɑɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ůŰɟŬɔɔɘůŰɘəɩɜ ŬɜŰɚɘɞůŰŬůɑɤɜ.  

ɆɨɛűɤɜŬ ɛŮ ŰŬ ůɡɔəŮəɟɘɛɏɜŬ ˊɞɘɞŰɘəɎ ŭŮŭɞɛɏɜŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ Űɞ 

ŬɜŰɑůŰɞɘɢɞ ɡŭɟɞɔŮɤɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ Űɤɜ ŭɨɞ ˊŮɟɘɞɢɩɜ, ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ ɧŰɘ ɖ 

ɡˊɞɓɎɗɛɘůɖ Űɞɡ ɜŮɟɞɨ ůŰɖɜ ˊŬɟɎəŰɘŬ ɕɩɜɖ ɞűŮɑɚŮŰŬɘ ůŰɖ ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɞɨ ɜŮɟɞɨ, ɖ 

ɞˊɞɑŬ ˊɟɞəŬɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ůŰɟɎɔɔɘůɖɠ. 

ɉŬɛɖɚɧŰŮɟŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ŬɚɎŰɤɜ əŬŰŬɔɟɎűɞɜŰŬɘ ɧůɞ ŬɡɝɎɜŮŰŬɘ ɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ 

ɗŬɚɎůůɘɞ ɛɏŰɤˊɞ.  ɆŮ ŬɟəŮŰɎ ůɖɛŮɑŬ ɛɎɚɘůŰŬ, ɖ ůɡɔəɏɜŰɟɤůɖ ŮɑɜŬɘ ɢŬɛɖɚɧŰŮɟɖ Űɤɜ 

1000 mg L-1, əɎŰɘ ˊɞɡ ɔɑɜŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ŮɛűŬɜɏɠ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ 

(ɆɢɐɛŬ 5.7ɓ). 

ɆɡɔəɟɑɜɞɜŰŬɠ Űɘɠ Űɘɛɏɠ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ȺC əŬŰɎ Űɘɠ ŭɨɞ 

ˊŮɟɘɧŭɞɡɠ ůŰɘɠ əɞɘɜɏɠ ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ ůɖɛŬɜŰɘəɐ ɛŮɑɤůɖ Űɤɜ 

Űɘɛɩɜ ŬɡŰɩɜ Ŭˊɧ Űɖɜ ˊɟɞ- ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ŮɜŭŮɘəŰɘəɎ ɖ ɛɏůɖ Űɘɛɐ Űɞɡ EC 

ɛŮɘɩɜŮŰŬɘ Ŭˊɧ ŰŬ 10.92 ůŰŬ 4.91 dS/m - ɄɑɜŬəŬɠ 5.5). ȳůɞɜ ŬűɞɟɎ Űɘɠ Űɘɛɏɠ TDS, Űɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ɞɚɘəɩɜ ŭɘŬɚɡɛɏɜɤɜ ůŰŮɟŮɩɜ, ɖ ɛŮɑɤůɖ ŮɑɜŬɘ ŮɜŰɡˊɤůɘŬəɐ, Ŭəɧɛɖ 

əŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 10000 mg/L. ɆɡɔəɟɑɜɞɜŰŬɠ Űɞɡɠ ɛɏůɞɡɠ ɧɟɞɡɠ Űɤɜ ŭŮɘɔɛɎŰɤɜ, 

ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮɑɤůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ TDS Ŭˊɧ Űɖɜ Űɘɛɐ Űɤɜ ˊŮɟɑˊɞɡ 7500 mg/L Űɞɜ 

ɀɎɥɞ, ůŰŬ ˊŮɟɑˊɞɡ 3200 mg/L Űɞɜ ɃəŰɩɓɟɘɞ (ɄɑɜŬəŬɠ 5.5 əŬɘ ɆɢɐɛŬŰŬ 5.7 əŬɘ 5.8). 

ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɏəˊɚɡůɖ Űɤɜ ŮŭŬűɩɜ, ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮ Űɖɜ ŮɜŰŬŰɘəɐ ɎɟŭŮɡůɖ 

Űɖɠ ˊŮɟɘɞɢɐɠ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ˊɞɡ ůɡɜŭɡɎɕŮŰŬɘ ɛŮ ˊɘɗŬɜɏɠ ŬˊɩɚŮɘŮɠ 

ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ɚɧɔɤ əŬəɐɠ ɢɟɐůɖɠ Űɞɡ ŭɘəŰɨɞɡ. ũŮɜɘəɎ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ɖ 

ŮˊɑŭɟŬůɖ Űɤɜ ůɡůŰɖɛŬŰɘəɩɜ ŬɟŭŮɨůŮɤɜ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɏɢŮɘ ɗŮŰɘəɐ 

Ůˊɑ́Űɤůɖ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ Ŭˊɧ ˊɚŮɡɟɎɠ ɏəˊɚɡůɖɠ Űɤɜ ŬɚɎŰɤɜ. 
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ΣΧΗΜΑ 5.7. ΣΥΓΚΕΝΤΡΩΣΕΙΣ ΟΛΙΚΩΝ ΔΙΑΛΥΜΕΝΩΝ ΣΤΕΡΕΩΝ (TDS) ΣΤΟ ΝΕΡΟ ΣΤΡΑΓΓΙΣΗΣ ΓΙΑ ΤΗΝ: (Α). ΠΡΟ-  ΚΑΙ 

(Β). ΜΕΤΑ- ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟ. 

 

 

ΣΧΗΜΑ 5.8. ΜΕΤΑΒΟΛΗ ΤΗΣ ΣΥΓΚΕΝΤΡΩΣΗΣ ΟΛΙΚΩΝ ΔΙΑΛΥΜΕΝΩΝ ΣΤΕΡΕΩΝ (TDS) ΣΤΟ ΝΕΡΟ ΣΤΡΑΓΓΙΣΗΣ ΚΑΤΑ 

ΤΗΝ ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟ ΑΝΑ ΘΕΣΗ ΔΕΙΓΜΑΤΟΛΕΙΨΙΑΣ. 
 

5.7.3. ɆɡɔəŮɜŰɟɩůŮɘɠ ɜɘŰɟɘəɩɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ɆŰɞ ɆɢɐɛŬ 5.9 ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ ůŮ NO3
-. Ɉɣɖɚɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ NO3

- (ɏɤɠ ˊŮɟɑˊɞɡ 69 mg L-1) 

əŬŰŬɔɟɎűŮŰŬɘ, ɘŭɘŬɑŰŮɟŬ ůŰɞ əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɛŮŰŬ-
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ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ (ɄɑɜŬəŬɠ 5.5 əŬɘ ɆɢɐɛŬ 5.9ɓ). ȼ ŭɘŬűɞɟɞˊɞɑɖůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ 

ŮɝɖɔɖɗŮɑ Ŭˊɧ ůɖɛŮɘŬəɏɠ ˊɖɔɏɠ ɜɘŰɟɞɟɨˊŬɜůɖɠ, ɚɧɔɤ əŬəɐɠ ŬɔɟɞŰɘəɐɠ ˊɟŬəŰɘəɐɠ. ȾŬŰɎ 

Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɆɢɐɛŬ 5.9Ŭ), ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ ɜɘŰɟɘəɩɜ ŮɛűŬɜɑɕɞɜŰŬɘ 

ɢŬɛɖɚɏɠ, əɎŰɘ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ˊŮɟɑɞŭɞɠ Űɤɜ ɢŮɘɛŮɟɘɜɩɜ ɓɟɞɢɞˊŰɩůŮɤɜ ˊɟɞəŬɚŮɑ 

ɏəˊɚɡůɖ Űɤɜ Ŭɔɟɞɢɖɛɘəɩɜ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Rajmohan et al. (2009) əŬɘ 

Vasanthavigar et al. (2010), ɖ ɜɘŰɟɞɟɨˊŬɜůɖ ŮɑɜŬɘ ůŰŮɜɎ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɘɠ ɢɟɐůŮɘɠ 

ɔɖɠ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Freeze əŬɘ Cherry (1979), əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ ɜɘŰɟɞˊɞɑɖůɖɠ 

ˊŬɟɞɡůɑŬ ɞɝɡɔɧɜɞɡ, ɖ ŬɛɛɤɜɑŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɜɘŰɟɘəɧ ɎɚŬɠ.  

 
  

 

ΣΧΗΜΑ 5.9. ΣΥΓΚΕΝΤΡΩΣΕΙΣ NO
3-

 ΣΤΟ ΝΕΡΟ ΣΤΡΑΓΓΙΣΗΣ ΓΙΑ ΤΗΝ: (Α). ΠΡΟ- ΚΑΙ (Β). ΜΕΤΑ-ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟ. 
 

5.7.4. ɄŮɟɘɞɟɘůɛɞɑ ůŰɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ 

ɆɨɛűɤɜŬ ɛŮ Űɘɠ ɞŭɖɔɑŮɠ Űɞɡ F.A.O. (1985), ɔɘŬ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ůŰɖ ɢɟɐůɖ Űɞɡ 

ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ůŰɘɠ ŬɟŭŮɨůŮɘɠ, ɏɔɘɜŮ ˊɞɚɡəɟɘŰɘɟɘŬəɐ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ɞ 

ɓŬɗɛɧɠ ˊŮɟɘɞɟɘůɛɞɨ Űɖɠ ɢɟɐůɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ɔɘŬ ɎɟŭŮɡůɖ. ɇŬ əɟɘŰɐɟɘŬ 

ŬɜŬűɏɟɞɜŰŬɘ ůŮ ˊɘɗŬɜɎ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ 

ɢɟɐůɖ əŬɘ Ŭűɞɟɞɨɜ ŮɘŭɘəɧŰŮɟŬ, Űɖɜ ŬɚŬŰɧŰɖŰŬ, ŰŬ ɧɟɘŬ ŭɘŬəɨɛŬɜůɖɠ Űɞɡ ŭŮɑəŰɖ S.A.R., 

əŬɗɩɠ əŬɘ Űɖɜ ŰɞɝɘəɧŰɖŰŬ ɘɧɜŰɤɜ, ɧˊɤɠ Na+ əŬɘ Cl- ɔɘŬ ˊɟɧůɚɖɣɖ, Űɧůɞ Ŭˊɧ Űɘɠ ɟɑɕŮɠ, 

ɧůɞ əŬɘ Ŭˊɧ Űɞ űɨɚɚɤɛŬ Űɤɜ űɡŰɩɜ (Alexakis et al. 2012). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ 

ŬɜɎɚɡůɖɠ ɔɘŬ əɎɗŮ ˊŮɟɑɞŭɞ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 5.10. 

ȷˊɧ Űɞ ɆɢɐɛŬ ŬɡŰɧ, ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɖɗɞɨɜ ŰŬ Ůɝɐɠ: 
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1. ɆŰɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɆɢɐɛŬ 5.10Ŭ), ůŰɖ ɓɧɟŮɘŬ əŬɘ əŮɜŰɟɘəɐ ˊŮɟɘɞɢɐ 

(ŬɟŭŮɡŰɘəɏɠ ɕɩɜŮɠ Űɤɜ ȷ1 əŬɘ ȷ2 ŬɜŰɚɘɞůŰŬůɑɤɜ), Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əɟɑɜŮŰŬɘ 

ɔŮɜɘəɎ ŬəŬŰɎɚɚɖɚɞ ɔɘŬ ŬɟŭŮɡŰɘəɐ ɢɟɐůɖ. 

2. ɆŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɆɢɐɛŬ 5.10ɓ), ɖ əŬŰɎůŰŬůɖ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ɓŮɚŰɘɩɜŮŰŬɘ əɎˊɤɠ, ɚɧɔɤ Űɤɜ ŮəˊɚɨůŮɤɜ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ. 

 

ΣΧΗΜΑ 5.10. ΠΕΡΙΟΡΙΣΜΟΙ ΣΤΗ ΧΡΗΣΗ ΤΟΥ ΝΕΡΟΥ ΣΤΡΑΓΓΙΣΗΣ ΓΙΑ ΑΡΔΕΥΣΗ ΣΤΗΝ: (Α). ΠΡΟ-  ΚΑΙ (Β). ΜΕΤΑ-
ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟ. 
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5.8. ȷɝɘɞɚɧɔɖůɖ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ  

ȷɜŰɑůŰɞɘɢŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŭɘŮɟŮɡɜɐɗɖəŬɜ əŬɘ ůŰŬ 

ŮəɢɡɚɑůɛŬŰŬ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ ˊɞɡ ůɡɔəŮɜŰɟɩɗɖəŬɜ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ, ŰŬɡŰɧɢɟɞɜŬ 

ɛŮ Űɖ ŭŮɘɔɛŬŰɞɚɖɣɑŬ Űɞɡ ɜŮɟɞɨ Ŭˊɧ ŰɎűɟɞɡɠ əŬ Űɖɜ əɨɟɘŬ ˊɟɞůŬɔɤɔɧ ŭɘɩɟɡɔŬ. ȰŰůɘ, 

40 ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ůɡɜɞɚɘəɎ, Ŭˊɧ 20 ŭɘŬűɞɟŮŰɘəɏɠ ɗɏůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ůɡɚɚɏɢɗɖəŬɜ 

ůŮ ɓɎɗɞɠ 10-20 cm ůŰɖɜ Ŭɟɢɐ əŬɘ ůŰɞ ˊɏɟŬɠ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ. Ƀɘ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ůɖɛŮɑɤɜ ɡˊɞɚɞɔɑůŰɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ GPS (ɆɢɐɛŬ 5.11). ɇŬ 

ŭŮɑɔɛŬŰŬ ɛŮŰŬűɏɟɗɖəŬɜ ůŰɞ ŮɟɔŬůŰɐɟɘɞ ɧˊɞɡ ɝɖɟɎɜɗɖəŬɜ ůŮ ɗŮɟɛɞəɟŬůɑŬ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ (<30 oC) əŬɘ əɞůəɘɜɑůɗɖəŬɜ Ŭˊɧ əɧůəɘɜɞ ŭɘŬɛɏŰɟɞɡ 2 mm. ɆŰɖ ůɡɜɏɢŮɘŬ, 

ɏɔɘɜŮ ŬɜɎɛŮɘɝɖ ɛŮ ŬˊŮůŰŬɔɛɏɜɞ ɜŮɟɧ ůŮ ŬɜŬɚɞɔɑŬ ɏŭŬűɞɠ ˊɟɞɠ ɜŮɟɧ 1:2 əŬŰɎ ɓɎɟɞɠ əŬɘ 

ŬɜɎŭŮɡůɖ ůŮ ɛɖɢŬɜɘəɧ ŬɜŬŭŮɡŰɐɟŬ ɔɘŬ 120 min. ɇŬ ŮəɢɡɚɑůɛŬŰŬ ˊɟɞɏəɡɣŬɜ ɛŮ 

ɓŬɟɨŰɖŰŬ, ɛŮ Űɖ ɢɟɐůɖ ˊɞɟɩŭɞɡɠ űɑɚŰɟɞɡ (Al-Mustafa and Al-Omran 1990). 

ɇɞ ɛɏɔŮɗɞɠ ECe ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ 

əɞɟŮůɛɞɨ əŬɘ ŮˊɘˊɟɧůɗŮŰŬ, ŮəűɟɎɕŮɘ əŬɘ ŰŬ ɧɟɘŬ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, ůɨɛűɤɜŬ 

əŬɘ ɛŮ ŰŬ ɧůŬ ŬɜŬűɏɟɗɖəŬɜ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 2.6. ɈˊɎɟɢɞɡɜ ɤůŰɧůɞ ŬɜŰɘəŮɘɛŮɜɘəɏɠ 

ŭɡůəɞɚɑŮɠ ůŰɞɜ ŮɟɔŬůŰɖɟɘŬəɧ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ECe, ˊɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɖɜ 

ˊɟŬəŰɘəɧŰɖŰŬ Űɖɠ ɛŮɗɧŭɞɡ əŬɘ əɡɟɑɤɠ, ɛŮ Űɖɜ ɡˊɞəŮɘɛŮɜɘəɧŰɖŰŬ ˊɞɡ ˊŮɟɘɏɢŮɘ ɖ ŮˊɑŰŮɡɝɖ 

Űɞɡ ůɖɛŮɑɞɡ əɞɟŮůɛɞɨ ůɨɛűɤɜŬ ɛŮ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɞɡ U.S.S.L. (1954). ũɘŬ Űɞ ɚɧɔɞ 

ŬɡŰɧ, Ůŭɩ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɛɘŬ ůŰŬɗŮɟɐ ŬɜŬɚɞɔɑŬ ŬɜɎɛŮɘɝɖɠ ɏŭŬűɞɠ ˊɟɞɠ ɜŮɟɧ 1:2 əŬɘ 

ɔɘŬ Űɖ ɛŮŰŬŰɟɞˊɐ Űɖɠ ŬɔɤɔɘɛɧŰɖŰŬɠ EC1:2 ůŮ ŬɔɤɔɘɛɧŰɖŰŬ ECe ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 

Ůɝɑůɤůɖ (Al-Mustafa and Al-Omran 1990): 

ECe=-0.940+5.526ĀEC1:2                                                                                                                                      (5.6) 

Ƀɘ ɡˊɞɚɞɔɘůɛɏɜŮɠ ɛɏůɤ Űɖɠ Ⱥɝ. 5.6, Űɘɛɏɠ ECe  (dS/m), ɛŮ ɓɎůɖ Űɘɠ ˊŮɘɟŬɛŬŰɘəɏɠ EC1:2 

(dS/m), ˊŮɟɘɏɢɞɜŰŬɘ -ɛŮŰŬɝɨ Ɏɚɚɤɜ- ůŰɞɜ ɄɑɜŬəŬ 5.7. 
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ΣΧΗΜΑ 5.11. ΘΕΣΕΙΣ ΔΕΙΓΜΑΤΟΛΗΨΙΑΣ ΔΕΙΓΜΑΤΩΝ ΕΔΑΦΟΥΣ ΓΙΑ ΤΗΝ: (Α). ΠΡΟ-  ΚΑΙ (Β). ΜΕΤΑ-ΑΡΔΕΥΤΙΚΗ 

ΠΕΡΙΟΔΟ. 
 

5.8.1. ȷɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ŬˊɞŰŮɚɏůɛŬŰŬ 

ɀŮ Űɖ ɢɟɐůɖ Űɖɠ ɘɞɜŰɘəɐɠ ɢɟɤɛŬŰɞɔɟŬűɑŬɠ ɛŮŰɟɐɗɖəŬɜ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ 

əɡɟɘɧŰŮɟɤɜ ŬɜɘɧɜŰɤɜ əŬɘ əŬŰɘɧɜŰɤɜ. Br-, Ca2+, Cl
-
, F

-
, K+, Li+, Mg2+, Na+, NH4

+, NO2

-
 , 

NO3

- , PO4
3- əŬɘ SO4

2- . ɀŮ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ, ˊɟɞɏəɡɣŬɜ ɞɘ Űɘɛɏɠ Űɤɜ 

ŭŮɘəŰɩɜ S.A.R. əŬɘ E.S.P. (Ⱥɝ. 2.2 əŬɘ 2.6, ŬɜŰɑůŰɞɘɢŬ).  

Ƀɘ ɛɏůŮɠ, ŮɚɎɢɘůŰŮɠ əŬɘ ɛɏɔɘůŰŮɠ Űɘɛɏɠ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ˊŬɟŬˊɎɜɤ űɡůɘəɞ-

ɢɖɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ ŭŮɘɔɛɎŰɤɜ Űɞɡ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ, əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɞɜ 

ɄɑɜŬəŬ 5.7.  
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ɄɑɜŬəŬɠ 5.7. ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ űɡůɘəɞ-ɢɖɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ŮŭɎűɞɡɠ ůŰɖɜ 
ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ 

 

ɇŬ ŭŮɑɔɛŬŰŬ Űɞɡ ŮŭɎűɞɡɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ ɐŰŬɜ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ ŮɚŬűɟɩɠ 

ŬɚəŬɚɘəɎ ɛŮ Űɞ pȼ ɜŬ ŮɛűŬɜɑɕŮɘ ŭɘŬəɡɛɎɜůŮɘɠ Ŭˊɧ 7.08 ɏɤɠ 7.75 əŬŰɎ Űɖɜ ˊɟɞ-

ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ əŬɘ Ŭˊɧ 6.78 ɏɤɠ 7.85 ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. Ƀɘ 

ůɡɔəŮɜŰɟɩůŮɘɠ ɧɚɤɜ Űɤɜ ɘɧɜŰɤɜ ůŰŬ ŮəɢɡɚɑůɛŬŰŬ ŮŭɎűɞɡɠ-ɜŮɟɞɨ ɐŰŬɜ ɡɣɖɚɧŰŮɟŮɠ ůŰɖ 

ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ Ŭˊɧ ɧ,Űɘ ůŰɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ, ŮəŰɧɠ Ŭˊɧ ŰŬ Brī, K+ əŬɘ Ɂȼ4
+. ɇŬ 

ɘɧɜŰŬ ˊɞɡ ŮɑɢŬɜ Űɘɠ ɡɣɖɚɧŰŮɟŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ůŰŬ ŮəɢɡɚɑůɛŬŰŬ ŮŭɎűɞɡɠ-ɜŮɟɞɨ ɐŰŬɜ 

ŰŬ: Ca2+,Cl-, Ⱦ+, Mg2+,Na+, Ɂȼ4
+, ɁɃ2

-, NO3
- əŬɘ SO4

2-. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ˊɞůɧŰɖŰŮɠ Űɤɜ 

Ca2+, Cl-, Ⱦ+, Mg2 +,Na+, əŬɘ SO4
2- ůŰŬ ŮŭɎűɖ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ŬɜɎɚɞɔɖɠ ŰɎɝɖɠ ɛŮ 

ŮəŮɑɜŮɠ ůŰɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ (Dessouky əŬɘ Ettouney 2002), ɡˊɎɟɢŮɘ ɛɘŬ ŬəɧɛŬ ɘůɢɡɟɐ 

ɏɜŭŮɘɝɖ ŭɘŮɑůŭɡůɖɠ ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ. Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɜɘŰɟɘəɩɜ ɘɧɜŰɤɜ ɁɃ2
-, 

NO3
- ůŰŬ ŮŭɎűɖ ɐŰŬɜ ŬɡɝɖɛɏɜŮɠ, ŮɘŭɘəɎ əŬŰɎ Űɖɜ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ŮɜŭŮɘəŰɘəɎ, ɖ 

Ŭɨɝɖůɖ ůŰɖ ůɡɔəɏɜŰɟɤůɖ NO3
-  (ɀ.Ƀ.) ɐŰŬɜ Ŭˊɧ 102.18 mg/L  ůŰɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ůŮ 

132.29 mg/L ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ), əɎŰɘ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɞɗŮɑ ůŰɖ ɢɟɐůɖ 

ɚɘˊŬůɛɎŰɤɜ ůŰɘɠ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ŮəŰɎůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ȼ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ECe 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ŮɚŬűɟɩɠ Ŭɡɝɖɛɏɜɖ ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɀ.Ƀ. Ŭˊɧ 6.65 ůŮ 7.54 

dS/m). Ƀɘ Űɘɛɏɠ S.A.R. (ȿɧɔɞɠ ɄɟɞůɟɞűɐůŮɤɠ ɁŬŰɟɑɞɡ) əŬɘ E.S.P. (ɄɞůɞůŰɧ 

  Ʉɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ  ɀŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ 

ɄŬɟɎɛŮŰɟɞɘ ɀɞɜ. Min Max M.O.   Min Max M.O. 

Br
-
 mg L

-1
 0.0 15.00 1.12  0.0 2.38 0.25 

NO2
-
 mg L

-1
 0.0 12.75 3.61  0.0 117.37 8.29 

NO3
-
 mg L

-1
 3.02 362.65 102.18  7.48 682.51 132.29 

Cl
-
 mg L

-1
 4,40 6814.12 477.35  3.28 14779.81 776.83 

F
-
 mg L

-1
 0.53 3.98 1.78  0.10 5.35 1.90 

PO4
3-

 mg L
-1

 0.0 0.0 0.0  0.0 0.0 0.0 

SO4
2-

 mg L
-1

 8.45 2309.76 365.4  8.75 2215.50 436.29 

K
+
 mg L

-1
 5.04 114.27 26.09  3.06 142.28 24.73 

Li
+
 mg L

-1
 <0.1 0.09 0.01  0.0 0.09 0.01 

Mg
2+

 mg L
-1

 1.82 366.26 32.75  1.96 839.59 58.65 

Na
+
 mg L

-1
 3.41 4078.37 337.05  3.58 7333.84 391.15 

NH4
+
 mg L

-1
 1.66 45.06 8.88  3.69 13.50 6.61 

Ca
2+

 mg L
-1

 47.43 710.94 229.49  41.81 1284.06 349.76 

pH ī 7.08 7.75 7.48  6.78 7.85 7.47 

ECe  dS m
-1

 0.17 63.86 6.65  <0.17 92.90 7.54 

S.A.R. ī 0.15 30.83 3.47  0.15 41.41 2.45 

E.S.P. ī 2.10 33.70 5.52  2.10 44.60 4.48 
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ȺɜŬɚɚŬəŰɘəɞɨ ɁŬŰɟɑɞɡ)  ůŰŬ ŮəɢɡɚɑůɛŬŰŬ ŮŭɎűɞɡɠ-ɜŮɟɞɨ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 0.15 ɏɤɠ 

30.83 əŬɘ Ŭˊɧ 2.10 ɏɤɠ 33.70, ŬɜŰɑůŰɞɘɢŬ, ůŰɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, əŬɘ Ŭˊɧ 0.15 

ɏɤɠ 41.41 əŬɘ 2.10 ɏɤɠ 44.60 ŬɜŰɑůŰɞɘɢŬ, əŬŰɎ Űɖɜ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ. Ƀɘ ɛɏůɞɘ 

ɧɟɞɘ ɧɛɤɠ Űɤɜ ŭŮɘəŰɩɜ ŬɡŰɩɜ (Ŭˊɧ 3.47 ɏɤɠ 2.45 Űɞ S.A.R. əŬɘ Ŭˊɧ 5.52 ɏɤɠ 4.48 Űɞ 

E.S.P., ɔɘŬ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ŬɜŰɑůŰɞɘɢŬ), ŭŮɑɢɜɞɡɜ ɛŮɑɤůɖ Ŭˊɧ Űɖ 

ɛɘŬ ˊŮɟɑɞŭɞ ůŰɖɜ Ɏɚɚɖ əŬɘ ɛɘəɟɧ əɑɜŭɡɜɞ ŬɚəŬɚɘɩůŮɤɠ (U.S.Salinity Laboratory 1954), 

(ɄɑɜŬəŬɠ 5.7). ȹŮɜ ůɡɛɓŬɑɜŮɘ Űɞ ɑŭɘɞ ɧɛɤɠ ɛŮ ŰŬ ŭŮɑɔɛŬŰŬ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɧˊɞɡ 

ɞɘ ɛɏůɞɘ ɧɟɞɘ Űɞɡ S.A.R., ŭŮɑɢɜɞɡɜ Ůˊɑůɖɠ ɛŮɑɤůɖ Ŭˊɧ Űɖɜ ˊɟɞ- ůŰɖɜ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐ 

ˊŮɟɑɞŭɞ, ŭɘŬŰɖɟɞɨɜŰŬɘ ɡɣɖɚɧŰŮɟɞɘ ɧɛɤɠ (ɛɏůɞɠ əɑɜŭɡɜɞɠ ŬɚəŬɚɘɩůŮɤɠ), (ɄɑɜŬəŬɠ 5.5), 

əɎŰɘ ˊɞɡ ŮɝɖɔŮɑ Űɞɡɠ ɢŬɛɖɚɞɨɠ ɀ.Ƀ. Űɞɡ S.A.R. ůŰɞ ɏŭŬűɞɠ, ɚɧɔɤ Űɖɠ ɏəˊɚɡůɖɠ Ŭˊɧ 

ɛɏɟɞɠ Űɞɡ ɜŮɟɞɨ Űɤɜ ŬɟŭŮɨůŮɤɜ, ˊɞɡ ŭɘɖɗŮɑŰŬɘ ɢɤɟɑɠ ɜŬ əŬŰŬɜŬɚɩɜŮŰŬɘ əŬɘ əŬŰŬɚɐɔŮɘ 

ůŰɘɠ ŰɎűɟɞɡɠ ɤɠ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ. 

Ƀ ˊɞɘɞŰɘəɧɠ ɏɚŮɔɢɞɠ ɔɘŬ əɎɗŮ ɏɜŬ ŭŮɑɔɛŬ ɝŮɢɤɟɘůŰɎ, ɛˊɞɟŮɑ ɜŬ ŬɜŬɕɖŰɖɗŮɑ ůŰɞɡɠ 

ɄɑɜŬəŮɠ ȷ4 əŬɘ ȷ5 Űɞɡ ɄŬɟŬɟŰɐɛŬŰɞɠ, ɔɘŬ Űɖɜ ˊɟɞ- əŬɘ Űɖɜ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, 

ŬɜŰɑůŰɞɘɢŬ. 

5.8.2. ȹɘɎɔɜɤůɖ Űɖɠ ˊɟɞɏɚŮɡůɖɠ Űɤɜ ɘɧɜŰɤɜ 

ɆŰɞɡɠ ɄɑɜŬəŮɠ 5.8 əŬɘ 5.9 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůŰŬŰɘůŰɘəɐɠ 

ŬɜɎɚɡůɖɠ ůɡůɢɏŰɘůɖɠ ɔɘŬ Űɘɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɘɧɜŰɤɜ. ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘɧŭɞɡɠ ŰŬ 

ɘɧɜŰŬ Cl-, ůɡůɢŮŰɑɕɞɜŰŬɘ ɘůɢɡɟɎ (ůɡůɢŮŰɑůŮɘɠ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɏɠ ɛŮ p<0.01) ɛŮ ŰŬ 

ɘɧɜŰŬ K+, Mg2+ and Na+, əɎŰɘ ˊɞɡ ŭŮɑɢɜŮɘ ɧŰɘ ŰŬ ɎɚŬŰŬ Űɞɡ ɢɚɤɟɑɞɡ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ KCl, 

MgCl2 and NaCl. Ⱥˊɑůɖɠ, ɡˊɎɟɢŮɘ ůɡůɢɏŰɘůɖ Űɤɜ ɢɚɤɟɘɧɜŰɤɜ ɛŮ ŰŬ ɘɧɜŰŬ Ca2+ ůŰɖɜ 

ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ˊɟɎɔɛŬ ˊɞɡ əŬŰŬŭŮɘəɜɨŮɘ Űɖɜ ˊŬɟɞɡůɑŬ ɎɚŬŰɞɠ CaCl2 ůŰɞ 

ɏŭŬűɞɠ. ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘɧŭɞɡɠ, ŰŬ ɘɧɜŰŬ SO4
2- ůɡůɢŮŰɑɕɞɜŰŬɘ ɗŮŰɘəɎ ɛŮ ŰŬ ɘɧɜŰŬ Ca2+ 

əŬɘ K+, əɎŰɘ ˊɞɡ ŬˊɞŭŮɘəɜɨŮɘ Űɖɜ ˊŬɟɞɡůɑŬ ɗŮɥəɩɜ ŬɚɎŰɤɜ ɛŮ Űɖ ɛɞɟűɐ CaSO4 əŬɘ 

K2SO4. ɄŬɟɧɛɞɘɞɘ Űɨˊɞɘ ŬɚɎŰɤɜ, ŭɖɚŬŭɐ KCl, MgCl2, NaCl əŬɘ CaCl2 əŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ 

ůŰɘɠ ɏɟŮɡɜŮɠ Űɞɡ ȾŬɟŬˊɎɜɞɡ (2009) əŬɘ Űɖɠ ɉŬŰɕɖŬˊɞůŰɧɚɞɡ  (2009) ůŰŬ ŮŭɎűɖ Űɖɠ 

ˊŬɟŬəŮɑɛŮɜɖɠ ŬˊɞɝɖɟŬɛɏɜɖɠ ɚɑɛɜɖɠ Űɖɠ ɀɞɡɟɘɎɠ, əɎŰɘ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ŭɘŮɑůŭɡůɖ 

ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ. ȼ ůɡůɢɏŰɘůɖ Űɞɡ Clī ɛŮ Űɞ Na+ ŮɑɜŬɘ ɖ ɘůɢɡɟɧŰŮɟɖ əŬɘ 

ůŰɘɠ ŭɨɞ ˊŮɟɘɧŭɞɡɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. ȷɡŰɧ ɡˊɞŭɖɚɩɜŮɘ ɧŰɘ Űɞ  NaCl ŮɑɜŬɘ Űɞ 

ŮˊɘəɟŬŰɏůŰŮɟɞ ɎɚŬɠ. ȷəɧɛɖ, ɖ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ  ɛŮŰŬɝɨ Űɞɡ SO4
2ī əŬɘ Űɤɜ Mg2+, 
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Na+ ůŰŬ ŭŮɑɔɛŬŰŬ Űɖɠ ˊɟɞ-ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ŭŮɑɢɜŮɘ ɧŰɘ ɡˊɎɟɢŮɘ ˊŬɟɞɡůɑŬ ɗŮɥəɩɜ 

ɎɚŬŰɤɜ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ, MgSO4 and Na2SO4. ɀɘŬ Ŭəɧɛɖ ɘůɢɡɟɐ ɏɜŭŮɘɝɖ 

ŭɘŮɑůŭɡůɖɠ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ, Ŭűɞɨ Űɞ ɗŮɥɘəɧ ɛŬɔɜɐůɘɞ MgSO4 ŮɑɜŬɘ Űɞ ɎɚŬɠ ɛŮ Űɖɜ ŰɟɑŰɖ 

ɛŮɔŬɚɨŰŮɟɖ ůɡɔəɏɜŰɟɤůɖ  (>6.1 %) ůŰɞ ɗŬɚŬůůɘɜɧ ɜŮɟɧ (Sverdrup et al. 1961).  

Ⱥˊɘˊɚɏɞɜ, Űɧůɞ ůŰɖɜ ˊɟɞ- ɧůɞ əŬɘ ůŰɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, Ŭˊɧ Űɞɡɠ ɄɑɜŬəŮɠ 

5.8 əŬɘ 5.9 űŬɑɜŮŰŬɘ ɛɘŬ ɔŮɜɘəɐ ŬɟɜɖŰɘəɐ ůɡůɢɏŰɘůɖ Űɤɜ Űɘɛɩɜ Űɞɡ pH ɛŮ Űɘɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ŭɘŬűɧɟɤɜ ɘɧɜŰɤɜ. 

ɄɑɜŬəŬɠ 5.8. ɄɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ ůɡɔəŮɜŰɟɩůŮɤɜ ɘɧɜŰɤɜ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊɟɞ- ŬɟŭŮɡŰɘəɐɠ 
ˊŮɟɘɧŭɞɡ  

 

 

 

 

 

 

 

 

 

 

 

ɄɑɜŬəŬɠ 5.9. ɄɑɜŬəŬɠ ůɡůɢɏŰɘůɖɠ ůɡɔəŮɜŰɟɩůŮɤɜ ɘɧɜŰɤɜ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐɠ 
ˊŮɟɘɧŭɞɡ  
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5.8.3. ɉɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ  

ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ ɏɔɘɜŮ ůɨɛűɤɜŬ ɛŮ ŰŬ əɟɘŰɐɟɘŬ Űɞɡ 

U.S.S.L. (1954), ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 2.2. ɆŰɞ ɆɢɐɛŬ 5.12 ŬˊŮɘəɞɜɑɕŮŰŬɘ 

ɖ ɢɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ. ȼ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ŭŮɘɔɛɎŰɤɜ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŮŭɎűɖ ˊɞɡ ŭŮɜ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ůɞɓŬɟɧ ˊɟɧɓɚɖɛŬ ŬɚŬŰɧŰɖŰŬɠ. MŮ 

ŮɝŬɑɟŮůɖ ŰŬ ůɖɛŮɑŬ SA2, Sȷ6, SA10, SA11, SA15, SA18 (ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ) əŬɘ 

SS3, SS5, SS9, SS14, SS15, SS16 (ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞɠ), ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ ɤɠ 

ŬɚŬŰɞɨɢŬ ŮŭɎűɖ. ũŮɜɘəɎ ɖ ˊɟɞɏɚŮɡůɖ Űɤɜ ŬɚŬŰɞɨɢɤɜ ŮŭŬűɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɟɏˊŮɘ ɜŬ 

ŬɜŬɕɖŰɖɗŮɑ: 

ǒ ɆŰɖɜ Ɏɜɞŭɞ Űɖɠ űɟŮŬŰɘəɐɠ ůŰɎɗɛɖɠ Űɞɡ ɡűɎɚɛɡɟɞɡ ɡŭɟɞűɞɟɏŬ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ŭŮɜ 

ŬɟŭŮɨɞɜŰŬɘ əŬɘ ɓɟɑůəɞɜŰŬɘ ůŮ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ (ˊŬɟɎəŰɘŬ ɕɩɜɖ). 

ǒ ɆŰɖɜ Űɞˊɘəɐ ŮűŬɟɛɞɔɐ ɜŮɟɞɨ Ŭˊɧ Űɘɠ ůŰɟŬɔɔɘůŰɘəɏɠ ŰɎűɟɞɡɠ ɛɏůɤ űɞɟɖŰɐɠ ŬɜŰɚɑŬɠ 

(ŬɜŮˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ). 

ǒ ɆŰɖ ɛŮŰŬűɞɟɎ ɡŭɟŬŰɛɩɜ Ŭɚɛɡɟɞɨ ɜŮɟɞɨ Ŭˊɧ Űɞɜ ɎɜŮɛɞ əŬɘ Űɖɜ ŮɜŬˊɧɗŮůɖ ŬɡŰɩɜ 

ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ.  
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ΣΧΗΜΑ 5.12. ΚΑΤΗΓΟΡΙΟΠΟΙΗΣΗ ΕΔΑΦΙΚΩΝ ΔΕΙΓΜΑΤΩΝ ΑΠΟ ΤΗΝ ΠΕΡΙΟΧΗ ΑΓΟΥΛΙΝΙΤΣΑΣ: (Α). ΠΡΟ- ΚΑΙ (Β). 

ΜΕΤΑ- ΑΡΔΕΥΤΙΚΗ ΠΕΡΙΟΔΟΣ. 
 

ȼ ŬˊŮɘəɧɜɘůɖ ŮˊɘɓŬɟɡɛɏɜɤɜ ɕɤɜɩɜ ɏɔɘɜŮ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ArcGIS. ɀŮ Űɖɜ ŮűŬɟɛɞɔɐ 

ŮɟɔŬɚŮɑɤɜ ɔŮɤůŰŬŰɘůŰɘəɐɠ (ɢɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ ɛŮ Űɖ ɛɏɗɞŭɞ Kriging), ŬˊɞŭɧɗɖəŮ 

ɔɟŬűɘəɎ ɖ əŬŰŬɜɞɛɐ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ ɘɧɜŰɤɜ Cl- əŬɘ SO4
2-. 

ɆŰɞ ɆɢɐɛŬ 5.13 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ECe ɔɘŬ Űɘɠ 

ŭɨɞ ˊŮɟɘɧŭɞɡɠ (ˊɟɞ- əŬɘ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐ), ɧˊɤɠ əŬɘ Űɤɜ ɘɧɜŰɤɜ ŬɡŰɩɜ. ȼ ɓɞɟŮɘɞŭɡŰɘəɐ 
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ˊŮɟɘůůɧŰŮɟɞ ŬɚɚɎ əŬɘ ɖ əŮɜŰɟɘəɐ ɕɩɜɖ, ŮɛűŬɜɑɕɞɡɜ Ŭɡɝɖɛɏɜɖ ŬɚŬŰɧŰɖŰŬ əŬɘ ˊɘɞ 

ůɖɛŬɜŰɘəɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɘɧɜŰɤɜ Cl- əŬɘ SO4
2-, ůɡɔəɟɘŰɘəɎ ɛŮ Űɖ ɜɧŰɘŬ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ 

ůŰɞ ɧŰɘ ɛɏɟɞɠ Űɖɠ ˊŮɟɘɞɢɐɠ ˊŬɟŬɛɏɜŮɘ ŬəŬɚɚɘɏɟɔɖŰɞ (ɢɏɟůɞ). Ⱥˊɑůɖɠ, ůŰɞ ˊŬɟŬɚɘŬəɧ 

ŰɛɐɛŬ Űɖɠ ɕɩɜɖɠ ŬɡŰɐɠ Űɞ ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ ŮɑɜŬɘ ɡˊɞŰɡˊɩŭŮɠ, ɚɧɔɤ ˊɚɖɛɛŮɚɞɨɠ 

ůɡɜŰɐɟɖůɖɠ. ɆŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ŰŬ ɎɚŬŰŬ ŬɜɏɟɢɞɜŰŬɘ ůŰɞ ŮˊɘűŬɜŮɘŬəɧ ŮŭŬűɘəɧ ůŰɟɩɛŬ, 

ɛɏůɤ Űɞɡ ɡűɎɚɛɡɟɞɡ ɡŭɟɞűɞɟɏŬ.  

 

ΣΧΗΜΑ 5.13. ΧΩΡΙΚΗ ΚΑΤΑΝΟΜΗ ΤΙΜΩΝ ECE ΚΑΙ ΣΥΓΚΕΝΤΡΩΣΕΩΝ CL
-
 ΚΑΙ SO4

2-
 ΓΙΑ ΤΗΝ ΠΕΡΙΟΧΗ ΤΗΣ 

ΑΓΟΥΛΙΝΙΤΣΑΣ. 
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ɀŮŰŬɝɨ Űɤɜ ŭɡɞ ˊŮɟɘɧŭɤɜ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɘŬ ůɡɜɞɚɘəɐ Ŭɨɝɖůɖ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ ůŮ ɧɚɖ 

ůɢŮŭɧɜ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɑŭɘŬ Űɖɜ ˊɟŬəŰɘəɐ Űɖɠ 

ɎɟŭŮɡůɖɠ, ˊɞɡ ŬɡɝɎɜŮɘ Űɖɜ ŬɚŬŰɧŰɖŰŬ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ɕɩɜɖ Űɞɡ ŮŭɎűɞɡɠ, ˊŬɟɎ Űɖ 

ŭɘŬˊɑůŰɤůɖ ɧŰɘ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ ɢŬɛɖɚɐɠ ŬɚŬŰɧŰɖŰŬɠ. Ƀɘ ɓɟɞɢɞˊŰɩůŮɘɠ ɤůŰɧůɞ 

Űɞɡ ɢŮɘɛɩɜŬ, ɝŮˊɚɏɜɞɡɜ ɛɏɟɞɠ Űɤɜ ŬɚɎŰɤɜ əŬɘ ŮˊŬɜŬűɏɟɞɡɜ Űɖɜ əŬŰɎůŰŬůɖ ˊɞɡ 

əŬŰŬɔɟɎűŮŰŬɘ ůŰɖɜ Ŭɟɢɐ Űɖɠ ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ. ɄŬɟɧɛɞɘŬ ŮˊɞɢɘŬəɐ Ŭɨɝɖůɖ Űɞɡ 

űɞɟŰɑɞɡ Űɤɜ ŬɚɎŰɤɜ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ŮŭŬűɘəɐ ɕɩɜɖ ɏɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ əŬɘ ůŮ 

ŬɜŰɑůŰɞɘɢŮɠ ɏɟŮɡɜŮɠ (Acosta et al.  2011).  

ɆɡɜɞɣɑɕɞɜŰŬɠ, ɛˊɞɟŮɑ ɜŬ ŮɘˊɤɗŮɑ ɧŰɘ ɖ ŮˊɘɓŬɟɡɛɏɜɖ ɕɩɜɖ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ 

ɓɟɑůəŮŰŬɘ əɡɟɑɤɠ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ůˊɞɟŬŭɘəɎ ůŰɞ əŮɜŰɟɘəɧ, ɚɧɔɤ 

ɑůɤɠ əŬɘ ˊɟŬəŰɘəɩɜ ɎɟŭŮɡůɖɠ, ɧˊɤɠ ɖ ŬɜŮˊɑůɖɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ (Ɇɢ. 5.13).   

 

5.9. ȺəŰɑɛɖůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ Ŭɔɟɞɢɖɛɘəɩɜ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ 

ȺəŰɑɛɖůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɤɜ Ŭɔɟɞɢɖɛɘəɩɜ ˊɞɡ əŬŰŬɚɐɔɞɡɜ ůŰɖ ɗɎɚŬůůŬ ɛɏůɤ Űɞɡ 

ŬɜŰɚɘɞůŰŬůɑɞɡ ůŰɟɎɔɔɘůɖɠ, ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛɏůɤ Űɤɜ ˊŬɟɞɢɩɜ ůŰɟɎɔɔɘůɖɠ (ˊŬɟ. 5.3.1) 

əŬɘ Űɤɜ ɛɏůɤɜ Űɘɛɩɜ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ əɡɟɘɧŰŮɟɤɜ ɘɧɜŰɤɜ ŬɕɩŰɞɡ əŬɘ 

űɤůűɧɟɞɡ. ɈˊɞɚɞɔɑůŰɖəŮ ɖ ˊɞůɧŰɖŰŬ Űɞɡ ȹɘŬɚɡɛɏɜɞɡ ȷɜɧɟɔŬɜɞɡ ȷɕɩŰɞɡ (Dissolved 

Inorganic Nitrogen-DIN) ˊɞɡ ŮɑɜŬɘ Űɞ ɎɗɟɞɘůɛŬ ŬɕɩŰɞɡ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɖ ɛɞɟűɐ Űɤɜ 

ɘɧɜŰɤɜ NO3-N, NH+
4-N əŬɘ NO2-N əŬɘ ɖ ˊɞůɧŰɖŰŬ Űɞɡ ȷɜɧɟɔŬɜɞɡ ūɤůűɧɟɞɡ (Inorganic 

Phosphorous- IP), ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ůɡɔəɏɜŰɟɤůɖ Űɞɡ PO4
3-.  

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ˊɞůɧŰɖŰŬɠ DIN, ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡ ŬɕɩŰɞɡ (Ɂ) ˊɞɡ 

ɡˊɎɟɢŮɘ ůŰŬ ɜɘŰɟɘəɎ NO3
- ɡˊɞɚɞɔɑůɗɖəŬɜ ɓɎůŮɘ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ NO3

- Ůˊɑ Űɞɜ 

ůɡɜŰŮɚŮůŰɐ 0.226, Ůɜɩ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ůɡɔəɏɜŰɟɤůɖ ŬɕɩŰɞɡ (Ɂ) ˊɞɡ ɡˊɎɟɢŮɘ 

ůŰŬ ŬɛɛɤɜɘŬəɎ NH4
+, ɖ ůɡɔəɏɜŰɟɤůɖ NH4

+ ˊɞɚɚŬˊɚŬůɘɎůŰɖəŮ ɛŮ Űɞ ůɡɜŰŮɚŮůŰɐ 0.777 

(Giakoumakis et al. 2013). Ƀɘ ůɡɔəŮɜŰɟɩůŮɘɠ NO2
- ůŰɞ ɜŮɟɧ ɐŰŬɜ əɎŰɤ Ŭˊɧ Űɞ ɧɟɘɞ 

ŬɜɑɢɜŮɡůɖɠ. Ƀ ůɡɜŰŮɚŮůŰɐɠ 0.326 ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ɛŮŰŬŰɟɞˊɐ Űɞɡ PO4
3- ůŮ P. 

ȹɖɚŬŭɐ ɘůɢɨɞɡɜ ɞɘ ŮɝɘůɩůŮɘɠ: 
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3 4

0.226 0.777DIN NO NH
C C C- += Ö + Ö                                                                             (5.7) 

3
4

0.326IP PO
C C -= Ö                                                                                                       (5.8) 

ȸɎůŮɘ Űɤɜ ŮɝɘůɩůŮɤɜ ŬɡŰɩɜ, ɞɘ ɛɏůŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ DIN(mean) əŬɘ  IP(mean) ɓɟɏɗɖəŬɜ 

ɔɘŬ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɑůŮɠ ɛŮ 1.32 mg L-1 əŬɘ  0.16 mg L-1 ŬɜŰɑůŰɞɘɢŬ (ɄɑɜŬəŬɠ 5.8). 

ȷɡŰɏɠ ˊɞɚɚŬˊɚŬůɘŬɕɧɛŮɜŮɠ ɛŮ Űɖ ɛɏůɖ ŮŰɐůɘŬ Ůəɟɞɐ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŬɜŰɚɘɞůŰŬůɑɞɡ 

(21.4 Ā106
 m3 yr-1), ŭɑɜɞɡɜ 28.2 ton yr-1 DIN əŬɘ 3.4 ton yr-1 IP, ŬɜŰɑůŰɞɘɢŬ (ɄɑɜŬəŬɠ 5.8). 

Ƀɘ ˊɞůɧŰɖŰŮɠ ŬɡŰɏɠ əŬŰŬɚɐɔɞɡɜ ŬˊŮɡɗŮɑŬɠ ůŰɞɜ ȾɡˊŬɟɘůůɘŬəɧ əɧɚˊɞ, ɞ ɞˊɞɑɞɠ 

ŮˊɘɓŬɟɨɜŮŰŬɘ Ŭəɧɛɖ, ɛŮ űɞɟŰɑɞ Ŭɔɟɞɢɖɛɘəɩɜ Ŭˊɧ Űɞ ˊŬɟŬəŮɑɛŮɜɞ ŭɑəŰɡɞ ɎɟŭŮɡůɖɠ Űɖɠ 

ɀɞɡɟɘɎɠ. ȹŮɜ ŮɑɜŬɘ ŰɡɢŬɑɞ ɧŰɘ ɖ ŰɞɡɟɘůŰɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ, ˊɞɡ 

ŬˊɞŰŮɚŮɑ ɛɘŬ Ŭɛɛɩŭɖ ŬəŰɞɔɟŬɛɛɐ ɛɐəɞɡɠ Ɏɜɤ Űɤɜ 13 km, ŮɑɜŬɘ ŬɜɨˊŬɟəŰɖ. ȼ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ˊɟɞŰŮɑɜŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ, 

ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɛŮɘɩůŮɘ Űɞ űɞɟŰɑɞ Ŭɔɟɞɢɖɛɘəɩɜ ˊɞɡ əŬŰŬɚɐɔɞɡɜ ůŰɖɜ ɗɎɚŬůůŬ. 

Ⱥˊɘ́ɚɏɞɜ, ɖ ˊɟŬəŰɘəɐ ŬɡŰɐ ɗŬ ůɡɜɏɓŬɚŮ ůŰɖ ɢɟɐůɖ ɛŮɘɤɛɏɜɞɡ ɐ ɛɖŭŮɜɘəɞɨ űɞɟŰɑɞɡ 

ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, əŬɗɩɠ ɧˊɤɠ űɎɜɖəŮ əŬɘ Ůŭɩ, Űɞ 

ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ɐŭɖ ŮɛˊɚɞɡŰɘůɛɏɜɞ ɛŮ ŬɡŰɎ.   

ɄɑɜŬəŬɠ 5.8. ȺəŰɑɛɖůɖ ŮŰɐůɘŬɠ Ůəɟɞɐɠ ȹɘŬɚɡɛɏɜɞɡ ȷɜɧɟɔŬɜɞɡ ȷɕɩŰɞɡ (DIN) əŬɘ ȷɜɧɟɔŬɜɞɡ 
ūɤůűɧɟɞɡ (IP) ůŰɖ ɗɎɚŬůůŬ Ŭˊɧ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ  

Ετήσιος Ογκος 
 (106 m3 yr-1) 

DIN           
mg L-1 

DIN                    
ton yr-1 

IP   
mg L-1 

IP 
 ton yr-1 

21.4 1.32 28.2 0.16 3.4 
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5.10. ȺɘŭɘəɎ ɆɡɛˊŮɟɎůɛŬŰŬ 

1). ɀŮ ɓɎůɖ Űɖɜ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ, ɡˊɞɚɞɔɑůŰɖəŬɜ ɞɘ Ůəɟɞɏɠ (ˊŬɟɞɢɏɠ ůŰɟɎɔɔɘůɖɠ) Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ůŮ ɛɖɜɘŬɑŬ 

ɢɟɞɜɘəɐ ɓɎůɖ, ɔɘŬ Űɖɜ ˊŮɜŰŬŮŰɑŬ 2005-2010. Ƀɘ Ůəɟɞɏɠ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ůŰɖ 

ɗɎɚŬůůŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ, ɛŮ ɛɏůɖ ɛɖɜɘŬɑŬ Űɘɛɐ ˊŮɟɘɧŭɞɡ ŬɟŭŮɨůŮɤɜ 2.2 106 m3 əŬɘ 

ɛɏůɖ ŮŰɐůɘŬ 21.4 106 m3. 

2). ɆɡɜŮɚɏɔɖůŬɜ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ˊɞɡ əŬɚɨˊŰɞɡɜ ɢɤɟɘəɎ Űɞ ůɨɜɞɚɞ Űɖɠ ˊŮɟɘɞɢɐɠ.  

ɄɟɞɏəɡɣŬɜ ŮɟɔŬůŰɖɟɘŬəɎ ɞɘ əŬɛˊɨɚŮɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ əŬɘ ɡŭɟŬɡɚɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ ɔɘŬ Űɞ əɎɗŮ ɏɜŬ Ŭˊɧ ŬɡŰɎ. ȹɘŬˊɘůŰɩɗɖəŮ ůɖɛŬɜŰɘəɐ ɢɤɟɘəɐ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ ůŰɘɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŮŭŬűɩɜ. ɀŮ ɓɎůɖ Űɞɡɠ ɛɏůɞɡɠ ɧɟɞɡɠ 

Űɤɜ Űɘɛɩɜ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ əŬɛˊɡɚɩɜ ŬɡŰɩɜ, ɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧɠ Űɨˊɞɠ 

ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ əŬŰɎ van Genuchten, loam (ˊɖɚɩŭŮɠ). 

3). ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ 

ŰɎűɟɞɡɠ əŬɘ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ Ŭˊɧ Űɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ, əŬɗɩɠ əŬɘ Űɤɜ 

ŮŭŬűɘəɩɜ, ˊɞɡ ůɡɜŮɚɏɔɖůŬɜ əŬŰɎ Űɖɜ ˊɟɞ- əŬɘ ɛŮŰŬ- ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ Űɞɡ ɏŰɞɡɠ 

2010, ůɡɜŰɎɢɗɖəŬɜ: 1.ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

(TDS) 2. ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ůɡɔəɏɜŰɟɤůɖɠ ɜɘŰɟɘəɩɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 3. 

ɆɡɔəɏɜŰɟɤůɖɠ ɘɧɜŰɤɜ ɜŬŰɟɑɞɡ 4. ɈˊɞˊŮɟɘɞɢɩɜ Űɖɠ ůɡɜɞɚɘəɐɠ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖɠ 

ɕɩɜɖɠ Űɤɜ 19000 ůŰɟŮɛɛɎŰɤɜ ɛŮ ŮɜŭŮɑɝŮɘɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɔɘŬ ɢɟɐůɖ ɐ ɛɖ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ 5. ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ 

ůɡɔəɏɜŰɟɤůɖɠ ɘɧɜŰɤɜ ɢɚɤɟɑɞɡ əŬɘ ɗŮɥəɩɜ. ȳɚɞɘ ɞɘ ˊŬɟŬˊɎɜɤ ɢɎɟŰŮɠ ŮɑɜŬɘ çŭɑŭɡɛɞɘè, 

ŭɖɚŬŭɐ Ŭűɞɟɞɨɜ Űɖɜ əŬŰɎůŰŬůɖ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, 

Űɧůɞ ˊɟɘɜ, ɧůɞ əŬɘ ɛŮŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɀŬɥɞɡ-ɃəŰɤɓɟɑɞɡ). ȷɝɘɞůɖɛŮɑɤŰŮɠ ŮɑɜŬɘ 

ɞɘ Ůɝɐɠ ˊŬɟŬŰɖɟɐůŮɘɠ: ɘ). ɄŮɟɘůůɧŰŮɟɞ ŮˊɘɓŬɟɡɛɏɜŮɠ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ 

ɢɚɤɟɘɧɜŰɤɜ, Űɧůɞ ůŮ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɧůɞ əŬɘ ŮŭɎűɞɡɠ, ŮɑɜŬɘ ɖ ɓɧɟŮɘŬ əŬɘ ɖ 

əŮɜŰɟɘəɐ ɕɩɜɖ (ˊŮɟɘɞɢɏɠ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1 əŬɘ ȷ2, ŬɜŰɑůŰɞɘɢŬ). ȾɎŰɘ ˊɞɡ űŬɑɜŮŰŬɘ 

Ůˊɑůɖɠ əŬɘ ůŰɞɡɠ ɢɎɟŰŮɠ ɛŮ Űɘɠ ŮɜŭŮɑɝŮɘɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɐ ɛɖ, ɔɘŬ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. Ⱥˊɘˊɚɏɞɜ, ɞɘ Űɨˊɞɘ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ŬɜɘɢɜŮɨŰɖəŬɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ, ˊɟɞŭɑŭɞɡɜ Űɖ ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ ůŰŬ ŮŭɎűɖ, ŮɘŭɘəɎ əɞɜŰɎ ůŰɖɜ 

ŬəŰɞɔɟŬɛɛɐ, ɧˊɞɡ ɖ əɨɟɘŬ ŰɎűɟɞɠ. ɘɘ). ȾŬŰɎ Űɖɜ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɖ əŬŰɎůŰŬůɖ 

ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ əŬɚɨŰŮɟɖ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ŬɚəŬɚɘəɧŰɖŰŬɠ, ŮˊŮɘŭɐ 
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ɏɔɘɜŬɜ ŮəˊɚɨůŮɘɠ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ. ɋůŰɧůɞ, Ŭˊɧ ˊɚŮɡɟɎɠ ɜɘŰɟɞɟɨˊŬɜůɖɠ ɖ 

əŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, ůŮ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ əŬɘ ɏŭŬűɞɠ, ŮɑɜŬɘ ɢŮɘɟɧŰŮɟɖ 

ɚɧɔɤ Űɖɠ ŮəŰŮŰŬɛɏɜɖɠ ɢɟɐůɖɠ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. ɘɘɘ). ȼ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ůŰɖɜ 

ŮˊɘűŬɜŮɘŬəɐ ůŰɟɩůɖ Űɞɡ ŮŭɎűɞɡɠ ŮɛűŬɜɑɕŮŰŬɘ Ŭɡɝɖɛɏɜɖ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ 

ˊŮɟɑɞŭɞ, əɎŰɘ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ˊɟŬəŰɘəɐ Űɖɠ ɎɟŭŮɡůɖɠ ŬɡŰɐ əŬɗŬɡŰɐ, ɏůŰɤ əɘ Ŭɜ Űɞ 

ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ˊɚɖɟɞɑ ŰŬ əɟɘŰɐɟɘŬ ˊɞɘɧŰɖŰŬɠ, ȼ 

əŬŰɎůŰŬůɖ ɓŮɚŰɘɩɜŮŰŬɘ əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɚɧɔɤ Űɖɠ ɏəˊɚɡůɖɠ Ŭˊɧ Űɘɠ 

ɢŮɘɛŮɟɘɜɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Ŭəɧɛɖ ɧŰɘ ɛŮ ɓɎůɖ Űɘɠ ɛɏůŮɠ Űɘɛɏɠ S.A.R. 

ůŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ, ɖ ŬɚəŬɚɘəɧŰɖŰŬ ŮɑɜŬɘ ɢŬɛɖɚɐ, ɧɢɘ ɧɛɤɠ əŬɘ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, 

ŮˊŮɘŭɐ ŬɡŰɧ ɏɢŮɘ ˊɟɞɖɔɞɡɛɏɜɤɠ ŮəˊɚɨɜŮɘ Űɞ ɏŭŬűɞɠ. 

4). ɆɖɛŬɜŰɘəɏɠ ŮɑɜŬɘ ɞɘ ˊɞůɧŰɖŰŮɠ Ŭɔɟɞɢɖɛɘəɩɜ ˊɞɡ əŬŰŬɚɐɔɞɡɜ ŮŰɖůɑɤɠ ůŰɖ ɗɎɚŬůůŬ 

Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ əɧɚˊɞɡ. ɄŮɟɑˊɞɡ 28 Űɧɜɞɘ ɜɘŰɟɘəɩɜ əŬɘ 4 űɤůűɞɟɘəɩɜ, ˊɞɡ 

ɞűŮɑɚɞɜŰŬɘ əɡɟɑɤɠ ůŰɖɜ ŮɜŰŬŰɘəɐ  ɢɟɐůɖ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. 
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6. ɆɉȺȹȽȷɆɀɃɆ ɆɈɆɇȼɀȷɇɃɆ 
ȺɄȷɁȷɉɅȼɆȽɀɃɄɃȽȼɆȼɆ 

6.1. ȺɝŬɔɤɔɐ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ CWSP Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

Ƀ Űɟɧˊɞɠ ŮɝŬɔɤɔɐɠ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ CWSP (Crop Water Salinity 

Production equations) ŮɑɜŬɘ ŮɑŰŮ ˊŮɘɟŬɛŬŰɘəɧɠ, ŮɑŰŮ ůɡɜɐɗɤɠ ɛŮ Űɖ ɢɟɐůɖ ɛɞɜŰɏɚɤɜ 

ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ, ŰŬ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕɞɡɜ Űɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ɛɏůɤ Űɤɜ 

ŮɝɘůɩůŮɤɜ Űɖɠ ˊŬɟŬɔɟɎűɞɡ 3.1. Ⱥŭɩ ŮűŬɟɛɧɕŮŰŬɘ ɛɘŬ ŭɘŬűɞɟŮŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ, 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ɞˊɞɑŬ, ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ 

ɛɞɜŰɏɚɤɜ ɛɖ-ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ŭɘŮɗɜɩɠ 

əŬŰŬɝɘɤɛɏɜɞ ɛɞɜŰɏɚɞ SWAP, Űɞ ɞˊɞɑɞ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ əɑɜɖůɖɠ 

Űɤɜ ŬɚɎŰɤɜ ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ ŬɚɚɎ Ůˊɘˊɚɏɞɜ, ŮɜůɤɛŬŰɩɜŮɘ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ RY Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ɓɎůŮɘ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ 

Űɤɜ ŬɚɎŰɤɜ ůŰɞ ɏŭŬűɞɠ əŬŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ.   

ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůŰɞ çŭɘɎɔɟŬɛɛŬ ɟɞɐɠè (flow-chart) 

Űɞɡ ɆɢɐɛŬŰɞɠ 6.1. ȷɟɢɘəɎ ɏɔɘɜŮ ɖ ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ (input data) ɔɘŬ Űɖɜ 

ŰɟɞűɞŭɧŰɖůɖ Űɞɡ ɛɞɜŰɏɚɞɡ SWAP. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ, 

ůɢŮŰɘəɏɠ ŭɖɛɧůɘŮɠ Ŭɟɢɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ (ũ.Ƀ.Ⱥ.ȸ., ɇ.Ƀ.Ⱥ.ȸ., ɀŮŰŮɤɟɞɚɞɔɘəɧɠ ɆŰŬɗɛɧɠ 

Ʉɨɟɔɞɡ Ⱥɗɜɘəɞɨ ȷůŰŮɟɞůəɞˊŮɑɞɡ ȷɗɖɜɩɜ) əŬɘ ůɡɛˊɚɖɟɩɗɖəŬɜ ɛŮ ˊɟɤŰɞɔŮɜɐ 

ˊŮɘɟŬɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ KŮű. 5 Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ.  

Ƀɘ ˊɟɞůɞɛɞɘɩůŮɘɠ ŬűɞɟɞɨůŬɜ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ  5/2010 ï 10/2010, ˊɞɡ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ɚɐɣɖɠ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ Ŭˊɧ Űɖɜ 

ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ (output) ˊɞɡ ŬɝɘɞˊɞɘɐɗɖəŬɜ, ɐŰŬɜ ŬɡŰɎ Űɖɠ 

ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ůɡɜŬɟŰɐůŮɘ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ 
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ŮűŬɟɛɞɔɐɠ, ECAW. ɄɟɞɏəɡɣŮ ŭɖɚŬŭɐ ɏɜŬ output dataset Űɖɠ ɛɞɟűɐɠ (ECAW, RY)1-Ɂ, 

ɧˊɞɡ Ɂ ŮɑɜŬɘ Űɞ ˊɚɐɗɞɠ Űɤɜ Űɘɛɩɜ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ RY, ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŬɜ ŬɜɎ 

əŬɚɚɘɏɟɔŮɘŬ Ŭˊɧ Űɞ SWAP. ɀŮ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ůŰŬ ɕŮɨɔɖ Űɘɛɩɜ (ECAW, RY)1-Ɂ, 

ˊɟɞůŭɘɞɟɑůŰɖəŮ ŮɜŰɏɚŮɘ ɖ ůɢɏůɖ Űɖɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, 

ůɡɜŬɟŰɐůŮɘ Űɖɠ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ: RY = f (ECAW).  

 

ΣΧΗΜΑ 6.1. ΔΙΑΓΡΑΜΜΑ ΡΟΗΣ (FLOW- CHART) ΓΙΑ ΤΗΝ ΕΞΑΓΩΓΗ ΤΩΝ ΕΞΙΣΩΣΕΩΝ ΑΠΟΔΟΣΗΣ ΤΩΝ ΚΑΛΛΙΕΡΓΕΙΩΝ 

CWSP ΜΕ ΤΗ ΧΡΗΣΗ ΤΟΥ ΜΟΝΤΕΛΟΥ SWAP. 
 

ȷɜŬɚɡŰɘəɎ, ŰŬ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ (input data) ˊɞɡ ŮɘůɐɢɗɖůŬɜ ůŰɞ ɛɞɜŰɏɚɞ SWAP, 

ɐŰŬɜ ŰŬ Ůɝɐɠ:  
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1. ȺŭŬűɘəɧ Ʉɟɞűɑɚ  

ȿɧɔɤ ɏɚɚŮɘɣɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ŮŰŮɟɞɔɏɜŮɘŬ Űɞɡ ŮŭŬűɘəɞɨ ˊɟɞűɑɚ, ɗŮɤɟɐɗɖəŮ 

ɞɛɞɔŮɜɏɠ əŬɘ ɘůɧŰɟɞˊɞ ŮŭŬűɘəɧ ůŰɟɩɛŬ (soil layer). ɆŬɜ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ ɏŭŬűɞɠ 

Ůɚɐűɗɖ ŮəŮɑɜɞ Űɤɜ ɛɏůɤɜ ɧɟɤɜ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɖɠ Ⱥɝ. 5.2, ˊɞɡ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ 

ˊŮɘɟŬɛŬŰɘəɎ ɔɘŬ ŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ (ɄɑɜŬəŬɠ 5.3). ɋɠ Ŭɟɢɘəɐ ŮŭŬűɘəɐ 

ŬɚŬŰɧŰɖŰŬ ɗŮɤɟɐɗɖəŮ ɞ ɛɏůɞɠ ɧɟɞɠ Űɤɜ Űɘɛɩɜ ECe Űɖɠ ˊɟɞ- ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ˊɞɡ 

ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ˊŮɘɟŬɛŬŰɘəɎ ɔɘŬ ŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ Űɤɜ əŬɚɚɘŮɟɔɐůɘɛɤɜ ŮəŰɎůŮɤɜ 

Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ (ɄɑɜŬəŬɠ ȷ4 ɄŬɟŬɟŰɐɛŬŰɞɠ). ɇɏɚɞɠ, ɤɠ ɓɎɗɞɠ ɡˊɧɔŮɘɞɡ 

ɡŭɟɞűɞɟɏŬ ɛˊɐəŮ əŬŰô ŮəŰɑɛɖůɖ ɖ Űɘɛɐ 1.8 m (Sofikitis et al. 2007). 

ɄɑɜŬəŬɠ 6.1. ȺŭŬűɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ Ůɘůɧŭɞɡ ůŰɞ SWAP  
 

ȰŭŬűɞɠ (ˊŬɟɎɛŮŰɟɞɘ VG)  

ɗres: ɈˊɞɚŮɘɛɛŬŰɘəɐ ɡɔɟŬůɑŬ (cm
3
 cm

-3
) 0.041 

 

 

ɗsat: ȺŭŬűɘəɐ ɡɔɟŬůɑŬ əɞɟŮůɛɞɨ (cm
3
 cm

-3
) 0.34 

Ŭ: (cm
-1

) 0.0071 

n:  

i 

1.47 

Ksat: ɈŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əɞɟŮůɛɞɨ (cm d
-1

) 26.9 

* ȷɟɢɘəɐ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ  ECe (dS m-1) 2.1 

ȸɎɗɞɠ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɞɟɏŬ (m) 1.8 
* ɀ.Ƀ. ŮəŰɧɠ Ŭˊɧ Űɘɠ ŬəɟŬɑŮɠ Űɘɛɏɠ Űɤɜ ŭŮɘɔɛ. SA2, SA6 ɢɏɟůɞɡ Ůŭ. 

ŮŭɎűɞɡɠ  

 

  

2. ɄŬɟɎɛŮŰɟɞɘ ŬɜɎˊŰɡɝɖɠ űɡŰɞɨ  

Ƀɘ əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ ˊɟɞůɞɛɞɘɩɗɖəŬɜ ŬˊɞŰŮɚɞɨɜ Űɘɠ ŮˊɘəɟŬŰɏůŰŮɟŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

ŮűŬɟɛɞɔɐɠ: ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞɠ əŬɘ ɛɖŭɘəɐ. ɋɠ ɛɞɜŰɏɚɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ 

ŮˊɘɚɏɢɗɖəŮ Űɞ Ŭˊɚɧ (Simple Crop Model) Űɞɡ SWAP, ˊɞɡ ɏɢŮɘ Űɘɠ ɛɘəɟɧŰŮɟŮɠ ŬˊŬɘŰɐůŮɘɠ 

ůŮ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ. ɇŬ ŰŮɚŮɡŰŬɑŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŬ Ůɝɐɠ: 

1 ɇɖ ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ Űɞɡ əɨəɚɞɡ ŬɜɎˊŰɡɝɖɠ Űɞɡ űɡŰɞɨ ůŮ ɖɛɏɟŮɠ (DGS). 

2 ɇɞ ˊɞůɞůŰɧ űɡɚɚɞəɎɚɡɣɖɠ (Leaf Area Index - LAI) ůɡɜŬɟŰɐůŮɘ Űɞɡ ůŰŬŭɑɞɡ 

ŬɜɎˊŰɡɝɖɠ (Development Stage - DS). 

3 ɇɞ űɡŰɘəɧ ůɡɜŰŮɚŮůŰɐ (Crop Factor - CF) ůɡɜŬɟŰɐůŮɘ Űɞɡ ůŰŬŭɑɞɡ ŬɜɎˊŰɡɝɖɠ 

(Development Stage). 
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4 ɇɞ ɓɎɗɞɠ ɟɘɕɞůŰɟɩɛŬŰɞɠ  (Rooting Depth - RD) ůɡɜŬɟŰɐůŮɘ Űɞɡ ůŰŬŭɑɞɡ ŬɜɎˊŰɡɝɖɠ 

(Development Stage). 

3. ȿɞɘˊɎ ŭŮŭɞɛɏɜŬ 

ɆŰɞ ɛɞɜŰɏɚɞ SWAP ŬˊŬɘŰɐɗɖəŬɜ Ŭəɧɛɖ ɖɛŮɟɐůɘŬ ŭŮŭɞɛɏɜŬ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ 

ŭɡɜɖŰɘəɐɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ ŬɜŬűɞɟɎɠ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 5/2010-10/2010 (ˊŮɟɑɞŭɞɠ əŬŰɎ 

Űɖɜ ɞˊɞɑŬ ŭɘŮɝɐɢɗɖůŬɜ ɞɘ ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əŬɘ ůŰŬ ŮŭɎűɖ Űɖɠ 

ˊŮɟɘɞɢɐɠ). ȼ ŭɡɜɖŰɘəɐ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ɡˊɞɚɞɔɑůɗɖəŮ ɛŮ Űɖ ɛɏɗɞŭɞ Hargreaves ɛŮ Űɖ 

ɢɟɐůɖ Űɤɜ ɛɧɜɤɜ ŭɘŬɗɏůɘɛɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɖɛŮɟɐůɘɞ ɢɟɞɜɘəɧ ɓɐɛŬ 

(ŮɚɎɢɘůŰɖ - ɛɏɔɘůŰɖ əŬɘ ɛɏůɖ ɖɛŮɟɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ) Ŭˊɧ Űɞ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ Űɞɡ 

Ʉɨɟɔɞɡ ˊɞɡ ŬɜɐəŮɘ ůŰɞ Ⱥɗɜɘəɧ ȷůŰŮɟɞůəɞˊŮɑɞɡ ȷɗɖɜɩɜ, ɛɘŬɠ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɖɛŮɟɐůɘŬ 

ŭŮŭɞɛɏɜŬ Űɖɠ Ⱥ.ɀ.Ɉ. Ʉɨɟɔɞɡ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ, ŭŮɜ ɐŰŬɜ ŭɘŬɗɏůɘɛŬ ɛŮŰɎ Űɞ ɏŰɞɠ 1997.  

ȼ Ůɝɑůɤůɖ Hargreaves, ŮɑɜŬɘ: 

0.5

max min0.0023 ( ) ( 17.8) ( )o
a

S
PET T T T

l
= Ö Ö + Ö -         (6.1)  

ɧˊɞɡ: PET ɖ ŭɡɜɖŰɘəɐ ŮɝŬŰɛɞŭɘŬˊɜɞɐ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŬɜŬűɞɟɎɠ ůŮ mm/d, So ɖ 

ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ůŰɞ ŮɝɤŰŮɟɘəɧ ɧɟɘɞ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ůŮ kJ/(m2/d), ɚ ɖ ɚŬɜɗɎɜɞɡůŬ 

ɗŮɟɛɧŰɖŰŬ ŮɝɎŰɛɘůɖɠ ɑůɖ ɛŮ:  ɚ=2460 kJ/kg, Ta ɖ ɛɏůɖ ɖɛŮɟɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŬɏɟŬ 

ůŮ ɞC, əŬɘ (Tmax ï Tmin) ɖ ŭɘŬűɞɟɎ Űɖɠ ɛɏɔɘůŰɖɠ Ŭˊɧ Űɖɜ ŮɚɎɢɘůŰɖ ɖɛŮɟɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ 

ůŮ ɞC. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŭɑɜŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ Penman-

Monteith ˊɞɡ ůɡůŰɐɜŮɘ ɞ F.A.O. əŬɘ ŬˊɞŰŮɚŮɑ ɤɠ Ůə ŰɞɨŰɞɡ, ɛɘŬ ŬɜŮəŰɐ ˊɟɞůɏɔɔɘůɖ ůŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ŰŬ ɛɧɜŬ ŭɘŬɗɏůɘɛŬ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŰŬ ŭŮŭɞɛɏɜŬ 

ɗŮɟɛɞəɟŬůɑŬɠ, ɧˊɤɠ ůɡɜɏɓɖ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ (ɀɘɛɑəɞɡ əŬɘ 

ɀˊŬɚŰɎɠ 2006).  

ũɘŬ Űɞ ˊɟɧɔɟŬɛɛŬ Űɤɜ ŬɟŭŮɨůŮɤɜ ɗŮɤɟɐɗɖəŬɜ 19 ŬɟŭŮɨůŮɘɠ ɔɘŬ Űɞɡɠ ɛɐɜŮɠ Ŭˊɧ 

MɎɥɞ ɏɤɠ ɃəŰɩɓɟɘɞ (ũəɧŰůɖɠ 2007, Gotsis et al. 2011b). ũɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ 

ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ ɏɔɘɜŮ Ůˊɘɚɞɔɐ ŬɜɎɚɡůɖɠ ůŮ ŮˊɑˊŮŭɞ Űɞˊɘəɞɨ ŭɘəŰɨɞɡ (regional 

based analysis), ɧˊɤɠ ɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ŮűŬɟɛɞɔɐɠ. ɇŬ ŬˊŬɟŬɑŰɖŰŬ input data 

ɔɘŬ Űɖ regional ŬɜɎɚɡůɖ ŮɑɜŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ (ŭɘŬŰɞɛɏɠ ï ɘůŬˊɞɢɐ) Űɤɜ ůŰɟŬɔɔɘůŰɘəɩɜ 

ŰɎűɟɤɜ əɎɗŮ ŰɎɝɖɠ (multi-level drainage). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, Űɞ ŭɑəŰɡɞ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɎűɟɞɡɠ 1ɖɠ, 2ɖɠ əŬɘ 3ɖɠ ŰɎɝɖɠ, ɞˊɧŰŮ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɏɜŬ ŭɑəŰɡɞ Űɟɘɩɜ 

Ůˊɘˊɏŭɤɜ ůŰɟɎɔɔɘůɖɠ. 
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6.1.1. ȷˊɞŰŮɚɏůɛŬŰŬ 

ũɘŬ əɎɗŮ ɛɘŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ, ɏɔɘɜŬɜ ˊɟɞůɞɛɞɘɩůŮɘɠ ŬɟŭŮɨůŮɤɜ ɛŮ ɜŮɟɧ 

ŬɡɝŬɜɧɛŮɜɖɠ ŬɚŬŰɧŰɖŰŬɠ (ůŮ ɛɞɜɎŭŮɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ) Ŭˊɧ 0.5 ɏɤɠ 8.0 

dS m-1. ɇɞ ɓŬůɘəɧ ŮɝŬɔɧɛŮɜɞ (output) ˊɞɡ ŮˊɘɚɏɢŰɖəŮ, ɐŰŬɜ ɖ ŬŭɘɎůŰŬŰɖ ůɢŮŰɘəɐ 

Ŭˊɧŭɞůɖ RY Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ȹɖɛɘɞɡɟɔɐɗɖəŮ ɏŰůɘ ɏɜŬ dataset {ECAW, RY} ɔɘŬ Űɖɜ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬ (ɄɑɜŬəŬɠ 6.2),  Ŭˊɧ Űɞ ɞˊɞɑɞ, ɛŮ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ, ŮɝɐɢɗɖůŬɜ ɞɘ 

ŮɝɘůɩůŮɘɠ Ŭˊɧŭɞůɖɠ CWSP Űɞɡ ɆɢɐɛŬŰɞɠ 6.2 ɔɘŬ Űɞ ɓŬɛɓɎəɘ, Űɞɜ ŬɟŬɓɧůɘŰɞ əŬɘ Űɖ 

ɛɖŭɘəɐ, ɛŮ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɞɨɠ ůɡɜŰŮɚŮůŰɏɠ ůɡůɢɏŰɘůɖɠ (Gotsis et al. 2011b).  

 

ɄɑɜŬəŬɠ 6.2 . Ʉɟɞůɞɛɞɑɤůɖ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ RY Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ɛɏůɤ Űɞɡ 
ɛɞɜŰɏɚɞɡ SWAP  

ECAW 
dS/m 

Relative Yield (%) 

Corn Alfalfa Maize 

0.5 0.99 0.99 0.99 

2.0 0.90 0.94 0.97 

3.0 0.80 0.88 0.97 

4.0 0.71 0.82 0.97 

5.0 0.60 0.76 0.96 

6.0 0.50 0.67 0.93 

8.0 0.33 0.57 0.87 

 



 

148 
 

 
 

ΣΧΗΜΑ 6.2. ΕΞΙΣΩΣΕΙΣ ΑΠΟΔΟΣΗΣ CWSP ΤΩΝ ΚΑΛΛΙΕΡΓΕΙΩΝ.  

 

6.2. ȺűŬɟɛɞɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1 

ȷˊɧ ŰŬ ůɡůŰɐɛŬŰŬ Ůˊɑůɖɛɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ 

ŬɜŬűɏɟɗɖəŬɜ ůŰɞ ȾŮűɎɚŬɘɞ 1, ŬˊɞəɚŮɑůŰɖəŮ Ůɝ Ŭɟɢɐɠ ɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɖ ŬɜɎɛŮɘɝɖɠ ɛŮ 

əŬɗŬɟɧ ɜŮɟɧ ɎɟŭŮɡůɖɠ, ŮˊŮɘŭɐ ɖ ˊŮɟɘɞɢɐ ŭŮɜ ŭɘŬɗɏŰŮɘ ŬɟŭŮɡŰɘəɧ ŭɑəŰɡɞ ŭɘɤɟɨɔɤɜ ŬɚɚɎ 

əŬŰŬɘɞɜɘůɛɞɨ. 

ɀŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1 ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ əɨəɚɤɜ ɎɟŭŮɡůɖɠ, ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŮ 

ŬɜɎɛŮɘɝɖ ɛŮ ɜŮɟɧ ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ ɔɘŬ Űɖɜ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ ɝŮɢɤɟɘůŰɎ. ɇɞ 

ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ůɡɔəŮɜŰɟɩɜŮŰŬɘ ůŮ əŬŰɎɚɚɖɚɞ ɢɩɟɞ ˊɟɞůɤɟɘɜɐɠ 
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ŬˊɞɗɐəŮɡůɖɠ əŬɘ ɛŮŰŬűɏɟŮŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ, ůŰɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ Űɞɡ ŭɘəŰɨɞɡ, 

ɧˊɞɡ ŬɜŬɛŮɘɔɜɨŮŰŬɘ ɛŮ Űɞ əŬɗŬɟɧ ɜŮɟɧ Űɞɡ ȷɚűŮɘɞɨ əŬɘ ɡűɑůŰŬŰŬɘ ŬɟŬɑɤůɖ.  

ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ⱥɝ. 4.7  ɖ ɛŮŰŬɓɚɖŰɐ ŬˊɧűŬůɖɠ Xi2 ŮɑɜŬɘ Űɨˊɞɡ 0-1, ůɢŮŰɘɕɧɛŮɜɖ ɛŮ 

Űɖ ɛŮŰŬɓɚɖŰɐ V2 ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ ůɡɜɞɚɘəɧ ɧɔəɞ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ 

ŬɜŬɛŮɘɔɜɨŮŰŬɘ ɛŮ ɜŮɟɧ ɎɟŭŮɡůɖɠ, ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ. ɄɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Ůə Űɤɜ ˊɟɞŰɏɟɤɜ 

ɔɜɤůŰɎ: ɞ ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ R, ɞɘ ɛɏůŮɠ ŬɚŬŰɧŰɖŰŮɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ ůŰɟɎɔɔɘůɖɠ, 

əŬɗɩɠ əŬɘ ɖ ŭɧůɖ ɎɟŭŮɡůɖɠ.  

6.2.1. ɄŬɟŬŭɞɢɏɠ-ȹŮŭɞɛɏɜŬ  

ũɑɜŮŰŬɘ ŮűŬɟɛɞɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŮˊɘəɟŬŰɏůŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ 

ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɞɡ ŮɑɜŬɘ Űɞ ɓŬɛɓɎəɘ, ɞ ŬɟŬɓɧůɘŰɞɠ əŬɘ ɖ ɛɖŭɘəɐ. ŪŮɤɟŮɑŰŬɘ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ ɧŰɘ ɞɚɧəɚɖɟɖ ɖ əŬɗŬɟɐ ŬɟŭŮɡɧɛŮɜɖ ŮˊɘűɎɜŮɘŬ Űɤɜ 6333 ůŰɟŮɛɛɎŰɤɜ (ɕɩɜɖ 

Ůɜɧɠ ŮəɎůŰɞɡ Ůə Űɤɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1, ȷ2, ȷ3), əŬɚɨˊŰŮŰŬɘ ɛɧɜɞ Ŭˊɧ Űɖɜ ɡˊɧ ŮɝɏŰŬůɖ 

əŬɚɚɘɏɟɔŮɘŬ. ɆŰɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɀŬɥɞɡ-ɃəŰɤɓɟɑɞɡ, ŮəŰŮɚɞɨɜŰŬɘ 19 əɨəɚɞɘ ɎɟŭŮɡůɖɠ 

ɛŮ ŭɧůɖ ŮűŬɟɛɞɔɐɠ 40 mm ɔɘŬ əɎɗŮ əɨəɚɞ ɔɘŬ Űɞ ɓŬɛɓɎəɘ əŬɘ Űɞɜ ŬɟŬɓɧůɘŰɞ. ũɘŬ Űɖ 

ɛɖŭɘəɐ ɞɘ əɨəɚɞɘ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ ůɡɜɞɚɘəɎ 13 (7+6) (ŭɨɞ əɞˊɏɠ) ɛŮ Űɖɜ ˊɟɩŰɖ ɎɟŭŮɡůɖ 

Űɞɜ Ƚɞɨɚɘɞ əŬɘ Űɖɜ ŰŮɚŮɡŰŬɑŬ Űɞɜ ɆŮˊŰɏɛɓɟɘɞ (ũəɧŰůɖɠ 2007). Ƀ ŬɜŰɑůŰɞɘɢɞɠ ɧɔəɞɠ ɜŮɟɞɨ 

ɎɟŭŮɡůɖɠ ŮɑɜŬɘ 255000 əɡɓɘəɎ ˊŮɟɑˊɞɡ. ɋɠ ɛɏůŮɠ ˊŮɘɟŬɛŬŰɘəɏɠ Űɘɛɏɠ Űɖɠ Ůɘŭɘəɐɠ 

ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ȾŮű. 5), 

ɗŮɤɟɐɗɖəŬɜ ŰŬ 0.5 dS/m əŬɘ 5 dS/m (ɆŮɜɎɟɘɞ 1), ŬɜŰɑůŰɞɘɢŬ. ȹɞəɘɛɎůŰɖəŮ Ůˊɑůɖɠ əŬɘ ɖ 

Űɘɛɐ 7 dS/m (ɆŮɜɎɟɘɞ 2) ɔɘŬ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ. 

ɆŰɞɜ ɄɑɜŬəŬ 6.3. ůɡɜɞɣɑɕɞɜŰŬɘ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ŮűŬɟɛɞɔɐɠ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1. ȼ 

ŭɘŬűɞɟɎ ɛŮŰŬɝɨ ɆŮɜŬɟɑɞɡ 1 əŬɘ ɆŮɜŬɟɑɞɡ 2 ŮɑɜŬɘ ɛɧɜɞ ɖ ɛɏůɖ Űɘɛɐ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ɄɑɜŬəŬɠ 6.3). 
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ɄɑɜŬəŬɠ 6.3. ɄŬɟɎɛŮŰɟɞɘ ŮűŬɟɛɞɔɐɠ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1 ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ 

 ȸŬɛɓɎəɘ ȷɟŬɓɧůɘŰɞɠ  ɀɖŭɘəɐ 

ɀɏůɖ Ůɘŭ. ɖɚ. ŬɔɤɔɘɛɧŰɖŰŬ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ 

ECFW   (dS m
-1

) 
0.5 

ɀɏůɖ Ůɘŭ. ɖɚ. ŬɔɤɔɘɛɧŰɖŰŬ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ECDW (dS m
-1

) 
Ɇ1: 5/Ɇ2: 7 

ɄɞůɧŰɖŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜɎ ŮűŬɟɛɞɔɐ 

V2 (10
3
 m

3
) 

85 

ȳɟɘŬ ɛɏɔɘůŰɤɜ Űɘɛɩɜ ŬɚŬŰɧŰɖŰŬɠ ɜŮɟɞɨ Ůű. 

ECmax (dS m
-1

) ɔɘŬ RYmin (%) 100/90 
5.1/6.4       1.1/1.8 1.3/2.2 

Ⱦɨəɚɞɘ ɎɟŭŮɡůɖɠ ɢɤɟɑɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ (wi = 0) ɔɘŬ ɓŬɛɓɎəɘ 

əŬɘ ŬɟŬɓɧůɘŰɞ 

Ⱦɨəɚɞɘ ɎɟŭŮɡůɖɠ ɢɤɟɑɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ (wi = 0) ɔɘŬ ɛɖŭɘəɐ 

 

1-2-3 

 

 

1 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ, ɗŮɤɟɐɗɖəŮ ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɛŮ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ R=1/3, ŮˊŮɘŭɐ ɡˊɎɟɢŮɘ ɞ ˊŮɟɘɞɟɘůɛɧɠ 

Űɖɠ ɡűɘůŰɎɛŮɜɖɠ ɡˊɞŭɞɛɐɠ (ŭɑəŰɡɞ əŬŰŬɘɞɜɘůɛɞɨ). ȼ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ 

(ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW, Ⱥɝ. 4.3), ɗŬ çɢŮɘɟɞŰŮɟŮɨŮɘè 

ůŰŬŭɘŬəɎ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, ŭɘɧŰɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɗŬ ŬˊɞɗɖəŮɨŮŰŬɘ ɔɘŬ 

ɢɟɐůɖ, Ůűô ɧůɞɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ əɎˊɞɘɞɜ əɨəɚɞ ɎɟŭŮɡůɖɠ, ůŰɞɜ ŮˊɧɛŮɜɞ, ɗŬ ŮɑɜŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ŮˊɘɓŬɟɡɛɏɜɞ ɛŮ ŬɔɟɞɢɖɛɘəɎ ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. 

Ⱦɘ ŬɡŰɧ ɗŬ ŮɜŰŮɑɜŮŰŬɘ ɧůɞ ˊɟɞɢɤɟɎŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ Űɤɜ ŬɟŭŮɨůŮɤɜ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ 

ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ. Ⱥɝô ɞɡ əŬɘ ɞ ˊŮɟɘɞɟɘůɛɧɠ Űɖɠ ŬɜɘůɧŰɖŰŬɠ 4.4. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ: 

ɋɠ ɛɏɔɘůŰɖ ŮˊɘŰɟŮˊɧɛŮɜɖ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ECmax ɔɘŬ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬ, ɗŮɤɟɐɗɖəŬɜ ŰŬ ɧɟɘŬ əŬŰɎ Ayers əŬɘ Westcot (1985) ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ 

Ŭˊɧŭɞůɖ RYmin=100% (ɄɑɜŬəŬɠ 6.3 əŬɘ ɄɑɜŬəŬɠ ȷ9 ɄŬɟŬɟŰɐɛŬŰɞɠ). ɆŰɖ ůɡɜɏɢŮɘŬ, ɖ 

ECmax ŬɡɝɎɜŮŰŬɘ ůŰɞ ɧɟɘɞ ɛŮɑɤůɖɠ Űɖɠ ŮɚɎɢɘůŰɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ əŬŰɎ 10% ɐ RYmin= 

90% (ɄɑɜŬəŬɠ 6.3 əŬɘ ɄɑɜŬəŬɠ ȷ9 ɄŬɟŬɟŰɐɛŬŰɞɠ), ɔɘŬ ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ, 

ŬɜŰɑůŰɞɘɢŬ. ȳˊɤɠ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ, ɞ ˊŮɟɘɞɟɘůɛɧɠ Űɖɠ ŬɜɘůɧŰɖŰŬɠ 4.5 ŮɑɜŬɘ 
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ŬɚɚɖɚɏɜŭŮŰɞɠ ɛŮ ŬɡŰɧɜ Űɖɠ ŬɜɘůɧŰɖŰŬɠ 4.4. ȹɖɚŬŭɐ Ŭɨɝɖůɖ Űɞɡ ɞɟɑɞɡ ECmax ɔɘŬ 

ŭŮŭɞɛɏɜɖ əŬɚɚɘɏɟɔŮɘŬ, ůɡɜŮˊɎɔŮŰŬɘ ɛŮɑɤůɖ Űɞɡ ɞɟɑɞɡ RYmin əŬɘ Űɞ ŬɜŰɑɗŮŰɞ.   

ȷəɧɛɖ, ɚɧɔɤ Űɤɜ ŬɜŮˊŬɟəɩɜ ůɡɜɗɖəɩɜ ůŰɟɎɔɔɘůɖɠ (ɏɚɚŮɘɣɖ ŭɘəŰɨɞɡ Ŭɔɤɔɩɜ 

ɡˊɞůŰɟɎɔɔɘůɖɠ/ɜŰɟŬɑɜɤɜ) əŬɘ Űɤɜ ŮŭŬűɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ, Űɞ ůɡɜɞɚɘəɧ ɨɣɞɠ 

Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɗŮɤɟɐɗɖəŮ ůŰŬɗŮɟɧ əŬɘ ɑůɞ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ŬɜɎɔəŮɠ Űɖɠ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬɠ (ŬɜɘůɧŰɖŰŬ 4.6).  

ɇɞ ɓɎɟɞɠ wi Űɞɡ əɎɗŮ əɨəɚɞɡ ɎɟŭŮɡůɖɠ ɔɘŬ Űɖɜ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɘɠ 

Ⱥɝ. 4.8Ŭ əŬɘ 4.8ɓ (ɄɑɜŬəŮɠ ȷ6 ɏɤɠ ȷ8 ɄŬɟŬɟŰɐɛŬŰɞɠ). Ⱥˊɘˊɚɏɞɜ, Ůɚɐűɗɖ ˊɟɧɜɞɘŬ ɜŬ 

ɟ́ɞůŰŬŰŮɨŮŰŬɘ Űɞ ˊɟɩɥɛɞ ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ, ɔɘô ŬɡŰɧ 

ŬˊɞəɚŮɑůŰɖəŮ ɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞɡɠ ŰɟŮɘɠ ˊɟɩŰɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ 

ɔɘŬ  Űɞ ɓŬɛɓɎəɘ əŬɘ Űɞɜ ŬɟŬɓɧůɘŰɞ (ɓɎɟɖ wi=0, i=1,2,3). ũɘŬ Űɖ ɛɖŭɘəɐ, ŮˊŮɚɏɔɖ ɛɧɜɞ ɖ 

ˊɟɩŰɖ ɎɟŭŮɡůɖ ɜŬ ɔɑɜŮŰŬɘ ɢɤɟɑɠ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ɚɧɔɤ Űɖɠ ŰŬɢɨŰɖŰŬɠ ŬɜɎˊŰɡɝɐɠ Űɖɠ 

(ɓɚ. ˊŬɟŬəɎŰɤ). 

ɇɞ ɓŬɛɓɎəɘ əŬɚɚɘŮɟɔŮɑŰŬɘ ůŮ ˊŮŭɘɜɏɠ ˊŮɟɘɞɢɏɠ ɛŮ ůɡɜɐɗɤɠ ɓɏɚŰɘůŰɖ ɖɛŮɟɞɛɖɜɑŬ 

ůˊɞɟɎɠ Űɞ ŰɟɑŰɞ ŭŮəŬɐɛŮɟɞ Űɞɡ ȷˊɟɘɚɑɞɡ əŬɘ ůɡɔəɞɛɘŭɐɠ Űɞ ˊɟɩŰɞ ŮɘəɞůŬɐɛŮɟɞ Űɞɡ 

ɃəŰɤɓɟɑɞɡ. ȼ DGS (ŭɘɎɟəŮɘŬ ɓɚŬůŰɘəɐɠ ˊŮɟɘɧŭɞɡ) ɔɘô ŬɡŰɧ ŮɑɜŬɘ 160 ɖɛɏɟŮɠ ɛŮ əŬŰŬɜɞɛɐ 

ůŰŬŭɑɤɜ ŬɜɎˊŰɡɝɖɠ 30/60/45/25 (ɄŬˊŬɕŬűŮɘɟɑɞɡ 1999). ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ 

ɓŬɛɓŬəɘɞɨ ŮɑɜŬɘ ɧŰɘ ɏɢŮɘ ɡɣɖɚɎ ɧɟɘŬ Ŭɜɞɢɐɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ (ɄɑɜŬəŬɠ ȷ9 

ɄŬɟŬɟŰɐɛŬŰɞɠ). Ƀ ŬɟŬɓɧůɘŰɞɠ Ůˊɑůɖɠ ůˊɏɟɜŮŰŬɘ ůŮ ˊŮŭɘɜɏɠ ˊŮɟɘɞɢɏɠ ɛŮ ɘŭŬɜɘəɧ ɢɟɧɜɞ 

ůˊɞɟɎɠ Ŭˊɧ 10 ɏɤɠ 30/4 əŬɘ ůɡɔəɞɛɘŭɐɠ Ŭˊɧ ŰŬ ɛɏůŬ Űɞɡ ɆŮˊŰɏɛɓɟɖ əŬɘ ɛŮŰɎ. ȼ DGS 

ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ ŬɡŰɐ ŮɑɜŬɘ 150 ɖɛɏɟŮɠ ɛŮ əŬŰŬɜɞɛɐ ůŰŬŭɑɤɜ ŬɜɎˊŰɡɝɖɠ 25/40/60/25 

(ɄŬˊŬɕŬűŮɘɟɑɞɡ 1999). ɇɏɚɞɠ, ɖ ɛɖŭɘəɐ ŮɑɜŬɘ ɛɘŬ ɘŭɘŬɑŰŮɟɖ ˊŮɟɑˊŰɤůɖ, əŬɗɩɠ ˊɟɧəŮɘŰŬɘ 

ɔɘŬ əŬɚɚɘɏɟɔŮɘŬ ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ ŰŬɢɨŰŬŰŬ (əŬŰɎ ɛɏůɞɜ ɧɟɞ ɖ DGS ŮɑɜŬɘ 30 ɛŮ 35 

ɖɛɏɟŮɠ ɛŮ əŬŰŬɜɞɛɐ ůŰŬŭɑɤɜ ŬɜɎˊŰɡɝɖɠ 5/10-15/10/5), (ɆŬəŮɚɚŬɟɑɞɡ-ɀŬəɟŬɜŰɤɜɎəɖ 

əŬɘ ȸŬɔŮɜɎɠ 2003). ȹɖɛɘɞɡɟɔŮɑ ɓŬɗɨ ɟɘɕɘəɧ ůɨůŰɖɛŬ, ɛŮ ɛɏɔɘůŰɖ Űɘɛɐ ɓɎɗɞɡɠ 

ɟɘɕɞůŰɟɩɛŬŰɞɠ ŰŬ 240 cm (ɇůŬəɑɟɖɠ 1986). ȺɜŭŮɘəŰɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ŰŬɢɨŰɖŰŬɠ 

ŬɜɎˊŰɡɝɖɠ Űɖɠ ɛɖŭɘəɐɠ, ˊŬɟŬŰɖɟɩɜŰŬɠ ŮɘŭɘəɎ ŰŬ ŭɨɞ ŰŮɚŮɡŰŬɑŬ ůŰɎŭɘŬ, ˊɞɡ 

ɞɚɞəɚɖɟɩɜɞɜŰŬɘ ůŰɞɜ ŮɝŬɘɟŮŰɘəɎ ɓɟŬɢɨ ɢɟɧɜɞ Űɤɜ 15 ɛɧɚɘɠ ɖɛŮɟɩɜ, ŮɑɜŬɘ ɖ ŭɡɜɖŰɘəɐ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ Űɖɠ, ˊɞɡ, ɧˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ űɡŰɘəɞɨɠ ůɡɜŰŮɚŮůŰɏɠ, 

ɝŮˊŮɟɜɎŮɘ əŬŰɎ 20% ŬɡŰɐɜ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŬɜŬűɞɟɎɠ əŬŰɎ ŰŬ ůŰɎŭɘŬ ŬɡŰɎ (ɄɑɜŬəŬɠ ȷ8 

ɄŬɟŬɟŰɐɛŬŰɞɠ). 
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6.2.2. ɆŮɜɎɟɘɞ 1: ɀɏůɖ ŬɚŬŰɧŰɖŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ȺCDW=5 dS/m 

ȼ Ůˊɑɚɡůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ Lingo 12. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 6.3. ũɘŬ Űɞ ɓŬɛɓɎəɘ ɛŮ ɛɏɔɘůŰɞ ɧɟɘɞ 

ŬɚŬŰɧŰɖŰŬɠ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ECmax= 5.1 dS m-1 ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

RYmin=100% (ɄɑɜŬəŬɠ 6.3), Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɧɚŮɠ Űɘɠ 

ŬɟŭŮɨůŮɘɠ (ɆɢɐɛŬ 6.3Ŭ), ŮəŰɧɠ Ŭˊɧ Űɘɠ ŰɟŮɘɠ ˊɟɩŰŮɠ, ɧˊɞɡ ŬɡŰɧ ŮɑɜŬɘ Ůˊɘɚɞɔɐ Űɞɡ 

ɢɟɐůŰɖ, ɛŮ ɓɎɟɖ ɛɖŭŮɜɘəɎ (ˊɟɞůŰŬůɑŬ Ŭɟɢɘəɞɨ ůŰŬŭɑɞɡ ŬɜɎˊŰɡɝɖɠ Űɞɡ űɡŰɞɨ). ũɘŬ Űɞɜ 

ŬɟŬɓɧůɘŰɞ əŬɘ Űɖ ɛɖŭɘəɐ ɛŮ ŮɛűŬɜɩɠ ɢŬɛɖɚɧŰŮɟŬ ɛɏɔɘůŰŬ ɧɟɘŬ ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ 

ŮűŬɟɛɞɔɐɠ (ECmax=1.1 dS m-1 əŬɘ ECmax=1.3 dS m-1, ŬɜŰɑůŰɞɘɢŬ/Ʉɑɜ. 6.3), ɞɘ ɧɔəɞɘ Űɞɡ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ɚɑɔŮɠ ɛɧɜɞ ŮűŬɟɛɞɔɏɠ 

(ɆɢɐɛŬ  6.3ɓ əŬɘ ɔ). ȺɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ ůŰɘɠ ŬɟŭŮɨůŮɘɠ 15, 16, 17 (ŰŮɚŮɡŰŬɑŬ 

Űɞɡ ȷɡɔɞɨůŰɞɡ, 1ɖ əŬɘ 2ɖ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ). ȷˊɧ űɡůɘəɐɠ ˊɚŮɡɟɎɠ, ɖ ŬˊɎɜŰɖůɖ ůŰɞ 

ŮɟɩŰɖɛŬ, ɔɘŬŰɑ ˊɟɞɠ Űɞ Űɏɚɞɠ əŬɘ ɧɢɘ ˊɘɞ ɜɤɟɑɠ əŬɘ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŰɞɜ ŬɟŬɓɧůɘŰɞ, 

ŮɑɜŬɘ ɧŰɘ Űɞ ɟɘɕɘəɧ Űɞɡ ůɨůŰɖɛŬ ɏɢŮɘ ŰɧŰŮ ŬɟəŮŰɎ ŬɜŬˊŰɡɢɗŮɑ (Ia,15=0.64 ɐ 64%, ɄɑɜŬəŬɠ 

ȷ7) ɔɘŬ ɜŬ ŬɜŰɏɝŮɘ əŬɘ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ɛŮ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%, əɎŰɘ ˊɞɡ 

ɛɞɘɎɕŮɘ ůɢŮŭɧɜ ɛŮ Ɏɗɚɞ, ɧɜŰŬɠ ɖ ˊɘɞ ŮɡŬɑůɗɖŰɖ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ əŬɚɚɘɏɟɔŮɘŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ. 

ũɘŬ Űɖ ɛɖŭɘəɐ, ˊɞɡ ŮɑɜŬɘ əɎˊɤɠ ˊɘɞ ŬɜɗŮəŰɘəɐ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ ɛŮ ȺCmax=1.3 dS/m, ɞɘ 

əɨəɚɞɘ ɛŮ ɛŮɑɔɛŬ ŬɟŭŮɡŰɘəɞɨ ɛŮ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ ɤɠ Űɖɜ ˊɟɩŰɖ 

əɞˊɐ (ɛŮŰɎ Űɖ ŭŮɨŰŮɟɖ ɎɟŭŮɡůɖ Űɞɡ ȷɡɔɞɨůŰɞɡ) əŬɘ ůŮ ɏɜŬɜ Ŭəɧɛɖ, ɚɑɔɞ ˊɟɘɜ Ŭˊɧ Űɖ 

ŭŮɨŰŮɟɖ əɞˊɐ (ŰŮɚŮɡŰŬɑŬ ɎɟŭŮɡůɖ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ) (ɆɢɐɛŬ 6.3 ɔ).  

ɋůŰɧůɞ, ůŰɞ ůŮɜɎɟɘɞ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RYmin=90% (ECmax=1.8 dS m-1 

əŬɘ ECmax=2.2 dS m-1, ɔɘŬ ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ, ŬɜŰɑůŰɞɘɢŬ/Ʉɑɜ. 6.3), Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ, 

ɧɢɘ ɛɧɜɞ ɔɘŬ Űɞ ɓŬɛɓɎəɘ (ɆɢɐɛŬ 6.3ŭ), ŬɚɚɎ əŬɘ ɔɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ (ɆɢɐɛŬ 6.3Ů), əŬɘ ɔɘŬ 

Űɖ ɛɖŭɘəɐ  (ɛŮŰŬɝɨ Űɤɜ ŬɟŭŮɨůŮɤɜ ɛŮ ŬɨɝɞɜŰŮɠ Ŭɟɘɗɛɞɨɠ 12 əŬɘ 13 ɔɑɜŮŰŬɘ ɖ ˊɟɩŰɖ 

əɞˊɐ Űɞɡ űɡŰɞɨ əɘ Ŭɛɏůɤɠ ɛŮŰɎ ɧɟɔɤɛŬ, ůˊɞɟɎ əŬɘ ɜɏŬ ɎɟŭŮɡůɖ ɢɤɟɑɠ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ), (ɆɢɐɛŬ 6.3ɕ).  
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ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ˊɟɞəɨˊŰŮɘ ɧŰɘ, ɔɘŬ ɛɘŬ əŬɚɚɘɏɟɔŮɘŬ ɛŮ ɛɘəɟɐ Ŭɜɞɢɐ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ, 

ˊŮɟɘɞɟɑɕŮŰŬɘ ɞ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ŬəɧɛŬ əŬɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŬɟŬɘɩɜŮŰŬɘ ɛŮ ɜŮɟɧ ɎɟŭŮɡůɖɠ ˊɟɘɜ Ŭˊɧ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɞɡ. Ⱦɘ ŬɡŰɧ, ɔɘŬ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%. ɆɡůŰɖɛŬŰɘəɐ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ, ŮɑŰŮ ɛɧɜɞ ůŮ ŬɜŮəŰɘəɏɠ ůŰɖɜ 

ŬɚŬŰɧŰɖŰŬ əŬɚɚɘɏɟɔŮɘŮɠ, ŮɑŰŮ ɗŮɤɟɩɜŰŬɠ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 100% ˊɞůɞůŰɧ ůɢŮŰɘəɐɠ 

Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ūɡůɘəɎ əɎŰɘ ŰɏŰɞɘɞ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ŮɚŮɔɢɗŮɑ ŬɡůŰɖɟɎ 

əŬɘ ɛŮ ɞɘəɞɜɞɛɞŰŮɢɜɘəɎ əɟɘŰɐɟɘŬ, ɧˊɤɠ ɔɑɜŮŰŬɘ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 6.4. 

6.2.3. ɆŮɜɎɟɘɞ 2: ɀɏůɖ ŬɚŬŰɧŰɖŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ȺCDW=7 dS/m 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ əŬŰô ŬɟɢɎɠ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RYmin=100% əŬɘ 

ŭŮɑɢɜɞɡɜ ɧŰɘ Űɞ ɓŬɛɓɎəɘ ˊɎɚɘ, ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡŰŮɑ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŰɞ ɜŮɟɧ 

ŮűŬɟɛɞɔɐɠ (ɛŮɑɔɛŬ), ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ (ɆɢɐɛŬ 6.4Ŭ). ũɘŬ Űɘɠ ɎɚɚŮɠ ŭɨɞ 

əŬɚɚɘɏɟɔŮɘŮɠ, ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ, ɞɘ ŬɟŭŮɨůŮɘɠ əŬɘ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊŮɟɘɞɟɑɕɞɜŰŬɘ 

Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟɞ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ ˊɟɞɖɔɞɨɛŮɜɞ ůŮɜɎɟɘɞ (ɆɢɐɛŬ 6.4ɓ,ɔ). 

ȺɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ ůŰɘɠ ŬɟŭŮɨůŮɘɠ 16 əŬɘ 17 (ɖ 1ɖ əŬɘ ɖ 2ɖ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ), 
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(ɆɢɐɛŬ 6.4ɓ). ũɘŬ Űɖ ɛɖŭɘəɐ, ɞɘ əɨəɚɞɘ ɛŮ ɛŮɑɔɛŬ ŬɟŭŮɡŰɘəɞɨ ɛŮ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ 

ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ɏɜŬɜ, ɚɑɔɞ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɟɩŰɖ əɞˊɐ, əŬɘ ůŮ ɏɜŬɜ Ůˊɑůɖɠ, ɚɑɔɞ ˊɟɘɜ Ŭˊɧ 

Űɖ ŭŮɨŰŮɟɖ (ɆɢɐɛŬ 6.4 ɔ). 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɑɢɜɞɡɜ ɧŰɘ Űɞ ɓŬɛɓɎəɘ ŮɑɜŬɘ Űɞ ɛɧɜɞ Ŭˊɧ Űɘɠ ŰɟŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡŰŮɑ, ŬəɧɛŬ əŬɘ ɛŮ ˊŮɟŬɘŰɏɟɤ ɡˊɞɓɎɗɛɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ Űɞɜ ŭŮŭɞɛɏɜɞ ɚɧɔɞ ŬɜɎɛŮɘɝɖɠ (R=1/3) ɛŮ əŬɗŬɟɧ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ əŬɘ ɜŬ 

ŭɘŬŰɖɟɐůŮɘ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%. 
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ɋůŰɧůɞ, ůŰɞ ůŮɜɎɟɘɞ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RYmin=90% (ECmax=1.8 dS m-1 

əŬɘ ECmax=2.2 dS m-1, ɔɘŬ ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ, ŬɜŰɑůŰɞɘɢŬ/Ʉɑɜ. 6.3), Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 

ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ 

ɔɘŬ Űɞ ɓŬɛɓɎəɘ (ɆɢɐɛŬ 6.4ŭ) əŬɘ ɔɘŬ Űɖ ɛɖŭɘəɐ (ɆɢɐɛŬ 6.4ɕ). ȷɜŰɑɗŮŰŬ, ɞ ŬɟŬɓɧůɘŰɞɠ ůŰɞ 

ˊɟɞəŮɑɛŮɜɞ, ŮɛűŬɜɑɕŮɘ Ůə ɜɏɞɡ Űɖɜ ŮɡŬɘůɗɖůɑŬ Űɞɡ ůŰɖɜ ŬɡɝŬɜɧɛŮɜɖ ůŰŬŭɘŬəɎ Ŭˊɧ əɨəɚɞ 

ůŮ əɨəɚɞ ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, Ŭəɧɛɖ əŬɘ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ  

RYmin=90%. 

ȳɛɤɠ, ɖ ŮɡŮɟɔŮŰɘəɐ ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ɟɘɕɩɜ Űɞɡ űɡŰɞɨ ŬɡŰɞɨ űŬɑɜŮŰŬɘ ɔɘŬ 

ɛɘŬ Ŭəɧɛɖ űɞɟɎ, Ŭűɞɨ Ŭˊɧ Űɖɜ 9ɖ ɎɟŭŮɡůɖ (ɆɢɐɛŬ 6.4Ů) ɛŮ ŬɜɎˊŰɡɝɖ Űɤɜ ɟɘɕɩɜ Űɞɡ 
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ŰɧŰŮ ůŰɞ 40% (Ƚa,9=0.4, ɄɑɜŬəŬɠ ȷ7) əŬɘ ɛŮŰɎ, ŬɟɢɑɕŮɘ ɜŬ ŬɜŰɏɢŮɘ Űɘɠ ŭɘŬŭɞɢɘəɏɠ ŬɟŭŮɨůŮɘɠ 

ɛŮ Űɞ ɛŮɑɔɛŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ɧˊɞɡ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɏɢŮɘ Űɖ ɛɏɔɘůŰɖ ŬɚŬŰɧŰɖŰŬ 

Űɤɜ 7 dS/m əŬɘ Ůɜɧůɤ ɟɘɕɩɜŮɘ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ɓŬɗɘɎ. ȼ ɔɖ Űɞ ůŰɖɟɑɕŮɘ ɔŮɟɎ, ŭɑɜɞɜŰɎɠ Űɞɡ 

Űɖ ůɘɔɞɡɟɘɎ ɜôŬɟɜɘɏŰŬɘ ɛŮ ˊŮɑůɛŬ ɜŬ ˊŮɗɎɜŮɘ. 
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6.3. ɄɟɞŰŮɘɜɧɛŮɜɖ ɔŮɜɘəɐ ŭɘɎŰŬɝɖ Űɤɜ ɏɟɔɤɜ 

ũɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ, 

ɖ Ůˊɘɚɞɔɐ Űɖɠ ɔŮɜɘəɐɠ ŭɘɎŰŬɝɖɠ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ, ɏɔɘɜŮ ɨůŰŮɟŬ Ŭˊɧ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ, Űɤɜ ˊɞɘɞŰɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ɜŮɟɞɨ əŬɘ Űɞɡ ŮŭɎűɞɡɠ (ɧˊɤɠ ŬɡŰɎ ŬɜŬɚɨɗɖəŬɜ ˊŮɘɟŬɛŬŰɘəɎ ůŰɞ 

əŮűɎɚŬɘɞ 5) əŬɘ Űɖɠ ɘŭɘŬɑŰŮɟɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ȺɘŭɘəɧŰŮɟŬ, Űɞ ůɨůŰɖɛŬ ˊɞɡ 

ˊɟɞŰŮɑɜŮŰŬɘ Ůŭɩ, ŮɑɜŬɘ ŬɡŰɧ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮ 

ŮˊŬɜŬűɞɟɎ ŬɜɎɜŰɖ əŬɘ ŬɜɎɛŮɘɝɖ ɛŮ əŬɗŬɟɧ ɜŮɟɧ ɎɟŭŮɡůɖɠ, ɛɧɜɞ ɔɘŬ Űɞ ɓŬɛɓɎəɘ, ˊɞɡ 

ɧˊɤɠ ŬˊɞŭŮɑɢŰɖəŮ, ŮɑɜŬɘ ɖ ɛɞɜŬŭɘəɐ əŬɚɚɘɏɟɔŮɘŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ, ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗŮɑ 

ůŮ ɧɚɞɡɠ Űɞɡɠ ŬɟŭŮɡŰɘəɞɨɠ əɨəɚɞɡɠ əŬɘ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ (Ŭəɧɛɖ əŬɘ ɛɏůɖɠ 

ŬɚŬŰɧŰɖŰŬɠ 7 dS/m) ɛŮ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%.  

ȸŬůɘəɧ əɟɘŰɐɟɘɞ ɐŰŬɜ ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŰŮɢɜɘəɩɜ 

ɏɟɔɤɜ Ŭűô Ůɜɧɠ, ɛŮ ˊŬɟɎɚɚɖɚɖ Ŭɝɘɞˊɞɑɖůɖ ůŰɞ ɛɏɔɘůŰɞ ŭɡɜŬŰɧ ɓŬɗɛɧ, Űɖɠ ɡűɘůŰɎɛŮɜɖɠ 

ɡˊɞŭɞɛɐɠ (ŭɑəŰɡɞ əŬŰŬɘɞɜɘůɛɞɨ), Ŭűô ŮŰɏɟɞɡ. ũɘŬ ɚɧɔɞɡɠ ŬůűŬɚŮɑŬɠ, ŮˊɘɚɏɢŰɖəŮ ɧŰɘ əŬŰɎ 

ɛɏɔɘůŰɞ ɗŬ əŬɚɨˊŰŮŰŬɘ Űɞ 1/3 Űɤɜ ŬɜŬɔəɩɜ Űɞɡ ɓŬɛɓŬəɘɞɨ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŮ əɎɗŮ 

əɨəɚɞ ɎɟŭŮɡůɖɠ. Ƀɘ ɚɧɔɞɘ ŬɡŰɞɑ ɡˊŬɔɞɟŮɨŰɖəŬɜ Ŭˊɧ Űɖɜ ˊɟɞűŬɜɐ ŭɘŬˊɑůŰɤůɖ ɧŰɘ ůŮ 

ŭɑəŰɡɞ əŬŰŬɘɞɜɘůɛɞɨ ɗŬ ɐŰŬɜ ŮɝŬɘɟŮŰɘəɎ ˊŬɟŬəɘɜŭɡɜŮɡɛɏɜɖ ɖ, ůŮ ɛŮɔŬɚɨŰŮɟɖ ŬɜŬɚɞɔɑŬ, 

ɢɟɐůɖ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ˊɘɗŬɜɐ ɏɛűɟŬɝɖ Ŭˊɧ ɎɚŬŰŬ əŬɘ ŬɢɟɐůŰŮɡůɖ ŮəŰɞɝŮɡŰɐɟɤɜ, 

ůɤɚɖɜɩůŮɤɜ əɚˊ). ȹɖɚŬŭɐ, Ŭˊɧ ŰŬ 255000 əɡɓɘəɎ ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ əŬɘ ŬɜɎ 

ŬɟŭŮɡŰɘəɐ ɕɩɜɖ, ŰŬ 85000 əɡɓɘəɎ ɗŬ ŮɑɜŬɘ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɐ 17000 m3 ŬɜɎ ɖɛɏɟŬ, Ŭűɞɨ 

ɞ ɢɟɧɜɞɠ ŮűŬɟɛɞɔɐɠ Űɖɠ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ 5 ɖɛɏɟŮɠ. 

ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ (ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, Űɞɡ əŬŰŬɗɚɘˊŰɘəɞɨ Ŭɔɤɔɞɨ ŮˊŬɜŬűɞɟɎɠ əŬɘ Űɞɡ ůɢŮŰɘəɞɨ 

ŬɜŰɚɘɞůŰŬůɑɞɡ), ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ˊŬɟŬəɎŰɤ: 
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¶ ȹŮɝŬɛŮɜɐ  ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

ȼ ɗɏůɖ əŬŰŬůəŮɡɐɠ Űɖɠ ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ, ŮˊŮɚɏɔɖ ɛŮ ɓɎůɖ ŰɟɑŬ əɟɘŰɐɟɘŬ: 

1. ɇɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ɛɐəɞɡɠ Űɞɡ Ŭɔɤɔɞɨ ɛŮŰŬűɞɟɎɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ɜŮɟɞɨ Ŭˊɧ Űɖ ŭŮɝŬɛŮɜɐ ůŰɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ. 

2. ɇɖɜ ŮɝŬůűɎɚɘůɖ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ ɧɔəɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜɎ ɖɛɏɟŬ ɔɘŬ Űɖɜ 

ˊɚɐɟɤůɖ Űɖɠ ŭŮɝŬɛŮɜɐɠ, ɛŮ ɓɎůɖ Űɘɠ ɛŮŰɟɖɛɏɜŮɠ ˊŬɟɞɢɏɠ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ 

ůŰɟɎɔɔɘůɖɠ. 

3. ɇɖɜ ˊɞɘɞŰɘəɐ əŬŰɎůŰŬůɖ ůŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əŬɘ ůŮ ɏŭŬűɞɠ, ůŰɖɜ ˊŮɟɘɞɢɐ 

ɧˊɞɡ ɗŬ ŮűŬɟɛɞůŰŮɑ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ. 

ȷˊɧ Űɖ ɔŮɜɘəɐ Ůˊɘůəɧˊɖůɖ Űɖɠ ɞɟɘɕɞɜŰɘɞɔɟŬűɘəɐɠ ɢɎɟŬɝɖɠ Űɤɜ ŭɘəŰɨɤɜ əŬŰŬɘɞɜɘůɛɞɨ 

Űɤɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1, ȷ2 əŬɘ ȷ3, əŬɗɩɠ əŬɘ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ,  

ůŮ űɨɚɚɞ ɢɎɟŰɖ 1:20.000 Űɖɠ ůɢŮŰɘəɐɠ ɃɟɘůŰɘəɐɠ ɀŮɚɏŰɖɠ, ɏɜŬ əŬɘ ɛɞɜŬŭɘəɧ ůɖɛŮɑɞ Űɖɠ 

ůɡɜɞɚɘəɐɠ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖɠ ɏəŰŬůɖɠ Űɤɜ 19000 ůŰɟŮɛɛɎŰɤɜ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ 

Ůəˊɚɐɟɤůɖ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ əɟɘŰɖɟɑɤɜ. ȺɑɜŬɘ Űɞ ůɖɛŮɑɞ ȹɆ (ȹŮɝŬɛŮɜɐ 

ɆŰɟɎɔɔɘůɖɠ), ŭɖɚŬŭɐ Űɞ ůɖɛŮɑɞ ůɡɛɓɞɚɐɠ Űɖɠ ŭŮɡŰŮɟŮɨɞɡůŬɠ ŰɎűɟɞɡ 19ɇ6 (ŬɡŰɐɠ ɛŮ Űɞ 

ɛɘəɟɧŰŮɟɞ ɛɐəɞɠ Ŭˊɧ ɧɚŮɠ Űɘɠ ŭŮɡŰŮɟŮɨɞɡůŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ), ˊŬɟɎɚɚɖɚŬ ɛŮ ɡűɘůŰɎɛŮɜɞ 

ŬɔɟɞŰɘəɧ ŭɟɧɛɞ, ɛŮ Űɖɜ əɨɟɘŬ ůŰɟŬɔɔɘůŰɘəɐ ŰɎűɟɞ 19ɇ (ɜɧŰɘɞɠ əɚɎŭɞɠ) (Ɇɢ. 6.5). 

ɆɖɛŮɘɤŰɏɞɜ ɧŰɘ ɞɘ ůŰɟŬɔɔɘůŰɘəɏɠ ŰɎűɟɞɘ 3ɖɠ ŰɎɝɖɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ŭŮɡŰŮɟŮɨɞɡůŬ 

19ɇ6, ŬˊɞŰŮɚɞɨɜ ŰɛɐɛŬ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ ˊɞɡ ŮɝɡˊɖɟŮŰŮɑ Űɞ ŭɑəŰɡɞ 

əŬŰŬɘɞɜɘůɛɞɨ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ Űɖɠ ɜɧŰɘŬɠ ɕɩɜɖɠ, ˊɞɡ ŮɑɜŬɘ Űɞ ȷ3. Ⱥˊɘˊɚɏɞɜ, ůŰɖɜ 

ˊŮɟɘɞɢɐ ŬɡŰɐ ɞɘ ˊɞɘɞŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ůŮ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ ŮŭɎűɞɡɠ (ȾŮű. 

5), ɏŭŮɘɝŬɜ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŬŰŬ Ŭˊɧ ɧ,Űɘ ůŰɖ ɓɧɟŮɘŬ əŬɘ ůŰɖɜ əŮɜŰɟɘəɐ ŬɟŭŮɡŰɘəɐ 

ɕɩɜɖ (ŬɜŰɚɘɞůŰɎůɘŬ ȷ1 əŬɘ ȷ2). 

ȼ ŬˊɧůŰŬůɖ Űɞɡ ůɖɛŮɑɞɡ ȹɆ Ŭˊɧ Űɖɜ əɨɟɘŬ ŭɘɩɟɡɔŬ ɎɟŭŮɡůɖɠ (ȹȷ) 7ȹ, ɧˊɞɡ ɗŬ 

əŬŰŬɚɐɔŮɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɖɠ ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ, ˊɟɞɏəɡɣŮ ɑůɖ ɛŮ 1265 m 

(ŬˊɧůŰŬůɖ ȹɆïȹȷ). ɇɞ ůɖɛŮɑɞ ȹȷ ŬˊɏɢŮɘ 2 ɢɚɛ ˊŮɟɑˊɞɡ Ŭˊɧ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ȷ3, ɩůŰŮ, 

ɟɏɞɜŰŬɠ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ˊɟɞɠ ŬɡŰɧ, ɜŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ŬɟŬɑɤůɐ Űɞɡ ɛŮ Űɞ əŬɗŬɟɧ 

ɜŮɟɧ ɎɟŭŮɡůɖɠ Űɖɠ əɨɟɘŬɠ ŭɘɩɟɡɔŬɠ (Ɇɢ. 6.5).  
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ΣΧΗΜΑ 6.5. ΠΡΟΤΕΙΝΟΜΕΝΗ ΧΩΡΟΘΕΤΗΣΗ ΤΟΥ ΣΥΣΤΗΜΑΤΟΣ ΕΠΑΝΑΧΡΗΣΙΜΟΠΟΙΗΣΗΣ ΤΟΥ ΣΤΡΑΓΓΙΣΤΙΚΟΥ ΝΕΡΟΥ 

ΣΤΗΝ ΠΕΡΙΟΧΗ ΤΗΣ ΑΓΟΥΛΙΝΙΤΣΑΣ (ΑΡΔΕΥΤΙΚΗ ΖΩΝΗ ΑΝΤΛΙΟΣΤΑΣΙΟΥ Α3). 
  

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɤűɏɚɘɛɞɡ ɧɔəɞɡ Űɖɠ ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɏɔɘɜŮ ïɔɘŬ ɚɧɔɞɡɠ ŬůűŬɚŮɑŬɠ- ɛŮ ɓɎůɖ Űɖɜ ŮɚɎɢɘůŰɖ ˊŬɟŬŰɖɟɖɛɏɜɖ ɛɖɜɘŬɑŬ 

ˊŬɟɞɢɐ Ůəɟɞɐɠ ɔɘŬ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɀŬɥɞɡ-ɃəŰɤɓɟɑɞɡ) Ŭˊɧ Űɞ ɡűɘůŰɎɛŮɜɞ 

ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ Ⱥ (ɆɢɐɛŬ 6.5), ˊɞɡ ɐŰŬɜ 1.8 106 əɡɓɘəɎ ˊŮɟɑˊɞɡ (ˊŬɟɎɔɟŬűɞɠ 

5.3.1). Ⱥˊɞɛɏɜɤɠ, ɖ ŮɚɎɢɘůŰɖ ɖɛŮɟɐůɘŬ ˊŬɟɞɢɐ əŬɘ ɔɘŬ Űɘɠ ŰɟŮɘɠ ŬɟŭŮɡŰɘəɏɠ ɕɩɜŮɠ ȷ1, 

ȷ2, ȷ3, ŮɑɜŬɘ 60000 m3. ȹɖɚŬŭɐ ŬŭɟɞɛŮɟɩɠ, ɖ əɎɗŮ ɕɩɜɖ, ɎɟŬ əŬɘ ŬɡŰɐ Űɞɡ 

ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3,  ůɡɛɓɎɚɚŮɘ ɛŮ 20000 m3 ŬɜɎ ɖɛɏɟŬ. ɄɞůɧŰɖŰŬ ˊɞɡ ɡˊŮɟəŬɚɨˊŰŮɘ ŰŬ 

17000 əɡɓɘəɎ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ŬɜɎ ɖɛɏɟŬ əɨəɚɞɡ ɎɟŭŮɡůɖɠ ɔɘŬ 

Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ ɓŬɛɓŬəɘɞɨ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ. 

Ⱥˊɞɛɏɜɤɠ, ˊɟɞŰŮɑɜŮŰŬɘ ŰŮɚɘəɎ ɢɤɟɖŰɘəɧŰɖŰŬ ŭŮɝŬɛŮɜɐɠ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ, 17000 əɡɓɘəɩɜ. 

¶ ȹɘŬůŰŬůɘɞɚɧɔɖůɖ əŬŰŬɗɚɘˊŰɘəɞɨ Ŭɔɤɔɞɨ 

ɀŮ ɓɎůɖ Űɖɜ ɖɛŮɟɐůɘŬ ˊŬɟɞɢɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɟɞɠ Űɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ 

ŭɘɩɟɡɔŬ (17000 m3 d-1), ŮəŰɘɛɐɗɖəŮ ɖ ŭɘɎɛŮŰɟɞɠ Űɞɡ əŬŰŬɗɚɘˊŰɘəɞɨ Ŭɔɤɔɞɨ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɞɢɐ ŬɡŰɐ ŮɑɜŬɘ 944 m3 h-1 (ɢɟɧɜɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŭɘəŰɨɞɡ 18 ɩɟŮɠ 
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Űɞ 24ɤɟɞ). ɀŮ ŬɜŰɘəŬŰɎůŰŬůɖ Űɖɠ Űɘɛɐɠ ŬɡŰɐɠ ůŰɞɜ Űɨˊɞ Űɞɡ Bresse (Din=15.5ĀãQ, Din 

ŮůɤŰŮɟɘəɐ ŭɘɎɛŮŰɟɞɠ Ŭɔɤɔɞɨ ůŮ mm əŬɘ ˊŬɟɞɢɐ Q  ůŮ m3 h-1), ˊɟɞɏəɡɣŮ ŮəŰɑɛɖůɖ 

ŮůɤŰŮɟɘəɐɠ ŭɘŬɛɏŰɟɞɡ Ŭɔɤɔɞɨ 0.47 m. ȷˊɧ Űɞɡɠ ůɤɚɐɜŮɠ Ůɛˊɞɟɑɞɡ ŮˊɘɚɏɢɗɖəŮ ɖ 

ŭɘɎɛŮŰɟɞɠ ū500 Űɞɡ PVC 6 atm, ɤɠ űɗɖɜɧŰŮɟɞɡ ɡɚɘəɞɨ  Űɞɡ ɢɎɚɡɓŬ ŬɚɚɎ əŬɘ 

əŬŰŬɚɚɖɚɧŰŮɟɞɡ ůŰɞ ˊɟɞəŮɑɛŮɜɞ, ɚɧɔɤ Űɞɡ ŮˊɘɓŬɟɡɛɏɜɞɡ ɛŮ ŬɔɟɞɢɖɛɘəɎ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ. 

Ƀ əŬŰŬɗɚɘˊŰɘəɧɠ Ŭɔɤɔɧɠ ɛŮŰŬűɞɟɎɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɖɜ ˊɟɞŰŮɘɜɧɛŮɜɖ  

ŭŮɝŬɛŮɜɐ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ȹɆ), ɤɠ Űɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ 

(ȹȷ), ɗŬ ɏɢŮɘ ɛɐəɞɠ, ɧˊɤɠ ɐŭɖ ŬɜŬűɏɟɗɖəŮ, 1265 m. ȼ ɢɎɟŬɝɐ Űɞɡ ɗŬ ŬəɞɚɞɡɗŮɑ  ŮɡɗŮɑŬ 

ŭɘŬŭɟɞɛɐ, ˊŬɟɎɚɚɖɚŬ ɛŮ ɡűɘůŰɎɛŮɜɞ ŬɔɟɞŰɘəɧ ŭɟɧɛɞ (ūɤŰɞ 6.1, ɆɢɐɛŬ 6.5).  

 

ΦΩΤΟ 6.1. (ΠΗΓΗ GOOGLE EARTH). ΔΟΡΥΦΟΡΙΚΗ ΕΙΚΟΝΑ ΜΕ ΤΗΝ ΠΡΟΤΕΙΝΟΜΕΝΗ ΘΕΣΗ ΤΟΠΟΘΕΤΗΣΗΣ ΤΟΥ 
ΚΑΤΑΘΛΙΠΤΙΚΟΥ ΑΓΩΓΟΥ ΑΠΟ ΤΟ (ΔΣ) ΕΩΣ ΤΟ  (ΔΑ), ΣΤΗ ΖΩΝΗ ΤΟΥ ΑΝΤΛΙΟΣΤΑΣΙΟΥ Α3. 

 

¶ Ƚůɢɨɠ əŬɘ ɛŬɜɞɛŮŰɟɘəɧ ŬɜŰɚɘɞůŰŬůɑɞɡ ŮˊŬɜŬűɞɟɎɠ 

ȺűŬɟɛɧɕɞɜŰŬɠ ɔɘŬ Din=0.47 m əŬɘ L= 1265 m, Űɖɜ Ůɝɑůɤůɖ Darcy-Weisbach ɔɘŬ Űɘɠ 

ɔɟŬɛɛɘəɏɠ ŬˊɩɚŮɘŮɠ əŬŰɎ ɛɐəɞɠ Űɞɡ əŬŰŬɗɚɘˊŰɘəɞɨ Ŭɔɤɔɞɨ, ˊɟɞəɨˊŰŮɘ: 

hf= fĀ (L/D) Ā V2/2g= 0.012Ā (1265/0.47) Ā 1.52/(2Ā 9.81)= 3.7 m 
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Ƀ ůɡɜŰŮɚŮůŰɐɠ ɔɟŬɛɛɘəɩɜ ŬˊɤɚŮɘɩɜ f ɡˊɞɚɞɔɑůŰɖəŮ ɑůɞɠ ɛŮ 0.012 Ŭˊɧ Űɖɜ Ůɝɑůɤůɖ 

Űɤɜ Colebrook-White ɔɘŬ ŬˊɧɚɡŰɖ ŰɟŬɢɨŰɖŰŬ əŬɘɜɞɨɟɔɘɞɡ ůɤɚɐɜŬ Ŭˊɧ PVC ɑůɖ ɛŮ 

k=0.006 mm (ɇůŬəɑɟɖɠ 1986). ȼ ŰŬɢɨŰɖŰŬ ɟɞɐɠ V ůŰɞɜ əŬŰŬɗɚɘˊŰɘəɧ Ŭɔɤɔɧ 

ɡˊɞɚɞɔɑůŰɖəŮ ɑůɖ ɛŮ 1.5 m/s Ŭˊɧ Űɖɜ Ůɝɑůɤůɖ ůɡɜɏɢŮɘŬɠ: V=Q/A, ɧˊɞɡ:  Q ɖ ˊŬɟɞɢɐ ůŮ 

m3/s əŬɘ ȷ=ˊĀ Din
2/4, ɖ ŭɘŬŰɞɛɐ Űɞɡ Ŭɔɤɔɞɨ ůŮ m2. 

Ƀɘ Űɞˊɘəɏɠ ŬˊɩɚŮɘŮɠ ɚŬɛɓɎɜɞɜŰŬɘ ɑůŮɠ ɛŮ Űɞ 10% Űɤɜ ɔɟŬɛɛɘəɩɜ əŬɘ ɞɘ ŬˊɩɚŮɘŮɠ ůŰɞ 

ůɤɚɐɜŬ ŬɜŬɟɟɧűɖůɖɠ ɓɎɗɞɡɠ 4 m, 0.4 m. Ƀɘ ŮɚŮɨɗŮɟŮɠ ŮˊɘűɎɜŮɘŮɠ ůŮ ŭŮɝŬɛŮɜɐ əŬɘ 

ŭɘɩɟɡɔŬ ɏɢɞɡɜ ŰŬ ɑŭɘŬ ɡɣɧɛŮŰɟŬ. ɃˊɧŰŮ, Űɞ ɛŬɜɞɛŮŰɟɘəɧ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ˊɟɞəɨˊŰŮɘ 

ŰŮɚɘəɎ ɑůɞ ɛŮ: 

ȼm= 3.7 + 0.37 + 4.4= 8.47 m 

ȼ ɘůɢɨɠ Űɞɡ ŬɜŰɚɖŰɘəɞɨ ůɡɔəɟɞŰɐɛŬŰɞɠ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

Ɂ(ȼɅ)= QĀ Hm /(270Ā n)= 944 Ā8.47/(270Ā 0.6)=49.4 ȼɅ 

ɧˊɞɡ: n ɞ ůɡɜŰŮɚŮůŰɐɠ Ŭˊɧŭɞůɖɠ ɑůɞɠ ɛŮ 0.6. 

ɀŮ ́ɟɞůŬɨɝɖůɖ 20%: 59.2 ȼɅ. 

ɀŮ ɓɎůɖ Űɖɜ ɡűɘůŰɎɛŮɜɖ Űɡˊɞˊɞɑɖůɖ, ɛɑŬ ŬɜŰɚɑŬ Űɤɜ 60 ȼɅ əɟɑɜŮŰŬɘ ŮˊŬɟəɐɠ, əɎŰɘ 

ˊɞɡ ŮɝŬůűŬɚɑɕŮɘ ůɢŮŰɘəɐ ɞɘəɞɜɞɛɑŬ, Űɧůɞ ůŰɖɜ əŬŰŬůəŮɡɐ, ɧůɞ əŬɘ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ɜɏɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ. 

ȳˊɤɠ əŬŰɏŭŮɘɝŮ ɖ ŮɟɔŬůŰɖɟɘŬəɐ ŬɜɎɚɡůɖ ůŮ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ 

ŰɎűɟɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɞɚɘəɩɜ Ŭɘɤɟɞɡɛɏɜɤɜ ůŰŮɟŮɩɜ (TSS) ŭŮɜ 

ɝŮˊŮɟɜɞɨůŬɜ ůŮ ɛɏɔɘůŰɖ Űɘɛɐ ŰŬ 0.11 mg/L əŬɘ ɤɠ ɛɏůɖ Űɘɛɐ ŰŬ 0.04 mg/L, Űɧůɞ əŬŰɎ Űɖɜ 

ˊɟɞ-ŬɟŭŮɡŰɘəɐ, ɧůɞ əŬɘ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɄɑɜŬəŬɠ 5.5). Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ 

ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ˊɞɚɨ ɢŬɛɖɚɏɠ, ɩůŰŮ ɜŬ ŬˊŬɘŰɖɗɞɨɜ ŮˊɘˊɟɧůɗŮŰŬ ɛɏŰɟŬ (ˊ.ɢ. 

űɑɚŰɟɞ ůɡɔəɟɎŰɖůɖɠ Ŭɘɤɟɞɡɛɏɜɤɜ ůŰɖɜ ŬɜŬɟɟɧűɖůɖ).  
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6.4. ȺűŬɟɛɞɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ  

ɆŰɖɜ ˊŬɟɎɔɟŬűɞ 4.2 ˊŮɟɘɔɟɎűɖəŮ ɞ ˊɟɞŰŮɘɜɧɛŮɜɞɠ Ŭɚɔɧɟɘɗɛɞɠ ɞɘəɞɜɞɛɘəɐɠ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ Ůɜɧɠ ŬɟŭŮɡŰɘəɞɨ ŭɘəŰɨɞɡ ɛŮ ŭɨɞ ŮɜŬɚɚŬəŰɘəɏɠ ˊɖɔɏɠ ɜŮɟɞɨ ɔɘŬ 

ɎɟŭŮɡůɖ. ɆŰɧɢɞɠ ŮɑɜŬɘ ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ Ůɝɑůɤůɖɠ 4.9 ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ, 

ɛŮ ɛŮŰŬɓɚɖŰɏɠ ŬˊɧűŬůɖɠ Űɞɡɠ ůɡɜɞɚɘəɞɨɠ ɧɔəɞɡɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ 

əŬɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ɗŬ ŮűŬɟɛɞůŰɞɨɜ.  

6.4.1. ȹŮŭɞɛɏɜŬ 

ȹŮŭɞɛɏɜŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ ŬˊɞŭɧůŮɘɠ Űɤɜ űɡŰɩɜ (Ɉ) əŬɘ Űɘɠ Űɘɛɏɠ ŭɘɎɗŮůɖɠ Űɞɡɠ (n) 

ŬɜŬɕɖŰɐɗɖəŬɜ Ŭˊɧ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ EuroStat  http://epp.eurostat.ec.europa.eu/. 

ȼ ɓɎůɖ ˊŮɟɘɚɎɛɓŬɜŮ Űɘɛɏɠ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ (ȹɡŰɘəɐ ȺɚɚɎŭŬ) əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ 

ɛɏůɞɘ ɧɟɞɘ ɔɘŬ ŰŬ ŰŮɚŮɡŰŬɑŬ 5 ɏŰɖ (ɄɑɜŬəŬɠ 6.4). ȼ əɎɗŮ Űɘɛɐ Űɞɡ ˊɑɜŬəŬ ɗŮɤɟɐɗɖəŮ ɤɠ ɖ 

ŬˊɧɚɡŰɖ Ŭˊɧŭɞůɖ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ůŮ ůɡɜɗɐəŮɠ ɛɖ ŬɚŬŰɧŰɖŰŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɘɠ 

Ⱥɝ. 4.10 əŬɘ 4.12, ɞɘ Űɘɛɏɠ Y əŬɘ n ˊŬɑɟɜɞɡɜ ŭŮɑəŰɖ k Ůűɧůɞɜ ŬɜŬűɏɟɞɜŰŬɘ ůŮ əŬɚɚɘɏɟɔŮɘŬ 

ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛɖ-ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ əŬɘ ŭŮɑəŰɖ m, Ůűɧůɞɜ ŬɜŬűɏɟɞɜŰŬɘ ŮɜŰɧɠ 

Űɖɠ ˊŮɟɘɞɢɐɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ. ɆŰɖɜ ˊŮɟɘɞɢɐ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɖ ŬˊɧɚɡŰɖ 

Ŭˊɧŭɞůɖ ɡˊɞɚɞɔɑɕŮŰŬɘ ˊɞɚɚŬˊɚŬůɘɎɕɞɜŰŬɠ ɛŮ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY Űɖɠ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬɠ, ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŮɝŬɢɗŮɑůŬ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 6.1 Ůɝɑůɤůɖ 

Ŭˊɧŭɞůɖɠ CWSP.  ɆŰɞɜ ɄɑɜŬəŬ 6.4 ůɡɜɞɣɑɕɞɜŰŬɘ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ, ɞɘ 

ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ Űɖɜ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ, ůɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ: 

ɄɑɜŬəŬɠ 6.4. ȹŮŭɞɛɏɜŬ ɞɘə. ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ 

 ȰəŰŬůɖ 

əŬɚɚɘɏɟɔŮɘŬɠ 

(ůŰɟ.)   

Y 

(kg/ůŰɟ.) 

n  

(ú/kg) 

ɀɖŭɘəɐ 6333 1300 0.20 

ȷɟŬɓɧůɘŰɞɠ 6333 1000 0.21 

ȸŬɛɓɎəɘ
(1)

 6333 350 0.45 

                (1)
ȷɜŬűɏɟŮŰŬɘ ůŰɞ ůɨůˊɞɟɞ 

 
 
 

ɇɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ Űɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ ɔɘŬ Űɞ ůɨůŰɖɛŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ˊɞɡ ˊŮɟɘɔɟɎűɖəŮ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 6.3, ɡˊɞɚɞɔɑůɗɖəŮ ɛŮ Űɖ 

http://epp.eurostat.ec.europa.eu/
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ɢɟɐůɖ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ ŭɘŬɗɏůɘɛɤɜ ůɡɜŰŮɚŮůŰɩɜ ŬɜŬɗŮɩɟɖůɖɠ əɧůŰɞɡɠ ȹɖɛɞůɑɤɜ 

Ȱɟɔɤɜ (ȷɇȼȺ, ȷɇɈȹɅ, ȷɇɃȺ, ũô Űɟɘɛɐɜɞɡ 2012). ũɘŬ Űɖ ůɨɜŰŬɝɖ Ůɜɧɠ ŰŮɚɘəɞɨ 

ˊɟɞɦˊɞɚɞɔɘůɛɞɨ, ůŰɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ ˊɟɞůŰɏɗɖəŬɜ ŰŬ ũŮɜɘəɎ ȰɝɞŭŬ əŬɘ ȳűŮɚɞɠ 

ȺɟɔɞɚɎɓɞɡ (ũ.Ⱥ.+Ƀ.Ⱥ.) 18% ůɡɜ Űɞ əɧůŰɞɠ ȷˊɟɧɓɚŮˊŰɤɜ (ˊɞůɞůŰɧ 15% Ůˊɑ Űɖɠ 

ŭŬˊɎɜɖɠ ŮɟɔŬůɘɩɜ əŬɘ Űɤɜ ũ.Ⱥ.+ Ƀ.Ⱥ). 

ɇɞ əɧůŰɞɠ Űɖɠ ŭŮɝŬɛŮɜɐɠ ˊɟɞůɤɟɘɜɐɠ ŬˊɞɗɐəŮɡůɖɠ ɤűɏɚɘɛɞɡ ɧɔəɞɡ 17Ŀ 103 m3, 

ŮˊŮɜŭŮŭɡɛɏɜɖɠ ɛŮ ɔŮɤɛŮɛɓɟɎɜɖ ˊɎɢɞɡɠ 1mm ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ ůŰŮɔŬɜɧŰɖŰŬɠ əŬɘ Űɤɜ 

ŬˊŬɟŬɑŰɖŰɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ (ɡˊŮɟɢŮɘɚɘůŰɐɠ, ŮəəŮɜɤŰɐɠ), ɡˊɞɚɞɔɑůɗɖəŮ ůŰŬ 60 Ŀ103 ú. 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɔŬɘɩŭɖ ŮŭɎűɖ ɛŮ ɘŭɘŬɑŰŮɟŬ ɢŬɛɖɚɧ əɧůŰɞɠ ŮəůəŬűɩɜ (0.70 

ú m-3). 

ɇɞ əɧůŰɞɠ ˊɟɞɛɐɗŮɘŬɠ, ɛŮŰŬűɞɟɎɠ, ŮəůəŬűɐɠ, ŰɞˊɞɗɏŰɖůɖɠ, ůɨɜŭŮůɖɠ, Ůˊɑɢɤůɖɠ əŬɘ 

Ůɚɏɔɢɞɡ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ əŬŰŬɗɚɘˊŰɘəɞɨ Ŭɔɤɔɞɨ Ŭˊɧ PVC, ŭɘŬɛɏŰɟɞɡ ū500, ˊɑŮůɖɠ 6 

atm  ŮɑɜŬɘ 81.0 ú m-1. ũɘŬ ɏɜŬɜ Ŭɔɤɔɧ 1265 m Űɞ əɧůŰɞɠ Ůˊɞɛɏɜɤɠ ɗŬ ŮɑɜŬɘ 102465 ú. 

ɆɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ Űɞ əɧůŰɞɠ ůɨɜŭŮůɖɠ ɛŮ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ŮˊŬɜŬűɞɟɎɠ əŬɘ Űɖɜ əɨɟɘŬ 

ŭɘɩɟɡɔŬ (7ȹ), ɡˊɞɚɞɔɑůɗɖəŮ ɏɜŬ ůɡɜɞɚɘəɧ əɧůŰɞɠ ɔɘŬ Űɞɜ Ŭɔɤɔɧ ɑůɞ ɛŮ 110Ŀ103ú.  

ɇɞ əɧůŰɞɠ Űɞɡ ɜɏɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ (ŬɜŰɚɑŬ ůɡɜ ɖɚŮəŰɟɞəɘɜɖŰɐɟŬɠ,  əŰɘɟɘŬəɏɠ ɡˊɞŭɞɛɏɠ 

əŬɘ ɡˊɧɚɞɘˊɞɠ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɧɠ Ůɝɞˊɚɘůɛɧɠ), ˊɟɞůŮɔɔɑɕŮŰŬɘ ůŮ ůɢɏůɖ ɛŮ Űɞ 

ŬˊŬɘŰɞɨɛŮɜɞ ɛŬɜɞɛŮŰɟɘəɧ ɨɣɞɠ əŬɘ Űɖɜ ɘˊˊɞŭɨɜŬɛɖ. ũɘŬ ɏɜŬ ŬɜŰɚɘɞůŰɎůɘɞ ɛŮ 

ɛŬɜɞɛŮŰɟɘəɧ 8.5 m, ˊŬɟɞɢɐɠ 1000 m3 h-1 əŬɘ ɘˊˊɞŭɨɜŬɛɖɠ 60 ȼɅ, ɡˊɞɚɞɔɑůŰɖəŮ əɧůŰɞɠ 

120Ŀ103 ú. ɆŰɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ Ůŭɩ əŬɘ ɏɜŬ ŭɑəŰɡɞ ŰɖɚŮɛŮŰɟɘəɩɜ 

ůŰŬɗɛɩɜ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ 4 ŮˊɘɚŮɔɛɏɜŮɠ ɗɏůŮɘɠ Űɞɡ ŭɘəŰɨɞɡ, 

ɛŮ ůɡɜɞɚɘəɧ əɧůŰɞɠ 20Ŀ103 ú. 

ȺɑɜŬɘ ɚɞɔɘəɧ ɖ ɓɏɚŰɘůŰɖ ɚɨůɖ ˊɞɡ ɗŬ ˊɟɞəɨɣŮɘ ɜŬ ŮɑɜŬɘ ůŰŮɜɎ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ 

əɞůŰɞɚɧɔɖůɖ Űɞɡ ɜŮɟɞɨ, ŮɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɞ ɜŮɟɧ ɎɟŭŮɡůɖɠ, ŮɑŰŮ ɔɘŬ Űɞ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ. ɆŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, ɧˊɤɠ əŬɘ ůŮ ˊɞɚɚɎ ŬɟŭŮɡŰɘəɎ ŭɑəŰɡŬ Űɖɠ 

ɢɩɟŬɠ, ɖ əɞůŰɞɚɧɔɖůɖ Űɞɡ ɜŮɟɞɨ ŭŮɜ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ əŬŰŬɜɎɚɤůɐ Űɞɡ ŬɚɚɎ ɛŮ Űɞ 

ŮɛɓŬŭɧɜ Űɖɠ ɏəŰŬůɖɠ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ əɎɗŮ əŬɚɚɘŮɟɔɖŰɐ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɞɡ 

ɇ.Ƀ.Ⱥ.ȸ. ȺˊɘŰŬɚɑɞɡ, ˊɞɡ ŮɑɜŬɘ ɞ űɞɟɏŬɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ȷɔɞɡɚɘɜɑŰůŬɠ, ŰŬ 

ŬɟŭŮɡŰɘəɎ Űɏɚɖ ŮɑɜŬɘ 24 ú ŬɜɎ ůŰɟɏɛɛŬ. ɀŮ ɓɎůɖ Űɘɠ ɛɏůŮɠ ŬɜɎɔəŮɠ ɔɘŬ ɞɚɧəɚɖɟɖ Űɖɜ 

ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ˊɞɡ ŮɑɜŬɘ 760 m3 ŬɜɎ ůŰɟɏɛɛŬ, ˊɟɞəɨˊŰŮɘ ɧŰɘ ɛɘŬ ɗŮɤɟɖŰɘəɐ Űɘɛɐ 

ɜŮɟɞɨ ɛŮ ɓɎůɖ Űɞɜ ɧɔəɞ ˊɞɡ əŬŰŬɜŬɚɩɜŮŰŬɘ, ŮɑɜŬɘ ˊŮɟɑˊɞɡ 28 ú/103m3. 
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ɇɞ əɧůŰɞɠ Ŭˊɧɟɟɘɣɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖ ɗɎɚŬůůŬ, ɡˊɞɚɞɔɑůŰɖəŮ ɓɎůŮɘ Űɖɠ 

əŬŰŬɜɎɚɤůɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŬɜŰɚɘɞůŰŬůɑɞɡ, 

ůɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŬɜŬɚɨɗɖəŬɜ ůŰɖɜ ˊŬɟɎɔɟŬűɞ 5.3.1. ɇɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ 

Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ŮɑɜŬɘ 0.0425 ú/kWh (Űɘɛɐ ɓɘɞɛɖɢŬɜɘəɞɨ ɟŮɨɛŬŰɞɠ). ŪŮɤɟɩɜŰŬɠ ɞɚɘəɧ 

ůɡɜŰŮɚŮůŰɐ Ŭˊɧŭɞůɖɠ 0.6, ɡˊɞɚɞɔɑůŰɖəŮ ɧŰɘ Űɞ əɧůŰɞɠ Ŭˊɧɟɟɘɣɖɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ 

ɜŮɟɞɨ ŮɑɜŬɘ 1.5 ú/103 m3.  ɀŮ ŬɜŰɑůŰɞɘɢɞ Űɟɧˊɞ ɡˊɞɚɞɔɑůŰɖəŮ ɧŰɘ Űɞ əɧůŰɞɠ ŮˊŬɜŬűɞɟɎɠ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɞ ɜɏɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɖɜ əɨɟɘŬ ŭɘɩɟɡɔŬ, ɗŬ ŮɑɜŬɘ 2.0 

ú/103m3, Ůɜɩ Űɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ɎɟŭŮɡůɖɠ ȷ3 ŮɑɜŬɘ 16.73 ú/103 m3 

(79 m ɛŬɜɞɛŮŰɟɘəɧ). 

ȷɜŬɚɡŰɘəɎ, ŰŬ əɧůŰɖ əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ ɛŮ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŬɜŬűɞɟɎ ůŰɘɠ 

ŮɝɘůɩůŮɘɠ Űɖɠ ˊŬɟŬɔɟɎűɞɡ 4.2, əŬŰŬɔɟɎűɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 6.5. ɇŬ ɡˊɧɚɞɘˊŬ əɧůŰɖ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ŭɘəŰɨɞɡ (cfr,op əŬɘ creuse,op, Ⱥɝ. 4.11 əŬɘ 4.14, ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŮ 

ůɡɜŰɐɟɖůɖ ɞŭɘəɞɨ ŭɘəŰɨɞɡ, əŬɗɎɟɘůɛŬ ůŰɟŬɔɔɘůŰɘəɩɜ ŰɎűɟɤɜ əɚ)́, ɗŮɤɟɐɗɖəŬɜ 

ɛɖŭŮɜɘəɎ ŮɚɚŮɑɣŮɘ ůɢŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ (ɄɑɜŬəŬɠ 6.5). ɄɎɜŰɤɠ, ɖ ůɡɜŰɐɟɖůɖ ˊɞɡ ɔɑɜŮŰŬɘ 

ůŰɞ ŭɑəŰɡɞ ŮɑɜŬɘ ɡˊɞŰɡˊɩŭɖɠ. 

ɇɏɚɞɠ ɧůɞɜ ŬűɞɟɎ ŰŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɧɟɘŬ ECmax ɔɘŬ Űɖ ɛɏɔɘůŰɖ ŮˊɘŰɟŮˊɧɛŮɜɖ 

ŬɚŬŰɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ɡɘɞɗŮŰɞɨɜŰŬɘ ŰŬ ɧɟɘŬ Űɞɡ ɄɑɜŬəŬ 6.3 ɔɘŬ ůɢŮŰɘəɐ 

Ŭˊɧŭɞůɖ Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ 100%. 
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ɄɑɜŬəŬɠ 6.5. ȹŮŭɞɛɏɜŬ ɞɘə. ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ɔɘŬ ŰŬ ŰŮɢɜɘəɎ ɏɟɔŬ  

ȾɧůŰɞɠ əŬŰŬůəŮɡɐɠ Ȱɟɔɤɜ 
 

1. Δεξαμενή συλλογής με Γεωμεμβράνη HDPE 
ˊɎɢɞɡɠ 1mm  (17000 m

3
 )  (ú) 

60Ŀ10
3
 

2. ȷɜŰɚɘɞůŰɎůɘɞ  (ɀɖɢŬɜɞɚɞɔɘəɧɠ əŬɘ ȼɚŮəŰɟɞɚɞɔɘəɧɠ 
Ůɝɞˊɚɘůɛɧɠ əŬɘ əŰɘɟɘŬəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ (ú) 

120Ŀ10
3
 

3.ȾŬŰŬɗɚɘˊŰɘəɧɠ ȷɔɤɔɧɠ  
ȺˊŬɜŬűɞɟɎɠ 1270 m PVC ū500 (ú ) 

110Ŀ10
3
 

4.ȹɑəŰɡɞ ŰɖɚŮɛŮŰɟɘəɩɜ ůŰŬɗɛɩɜ Ůɚɏɔɢɞɡ ˊɞɘɞŰ. ɜŮɟɞɨ 
ɆŰɟɎɔɔɘůɖɠ 

20Ŀ10
3
 

5.ũŮɜɘəɎ ɏɝɞŭŬ əŬɘ ɧűŮɚɞɠ ŮɟɔɞɚɎɓɞɡ  əŬɘ ŬˊɟɧɓɚŮˊŰŬ 
(18% +15%) (ú) 

110Ŀ10
3
 

Ccon (ú ) = 1+2+3+4+5  (Ůɝ. 4.9) 
Ɇɡɜɞɚɘəɧ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ ŭɘəŰɨɞɡ ŮˊŬɜŬɢɟ. 

420Ŀ10
3
 

ȾɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ 
 

1.ȾɧůŰɞɠ ŬɜŰɚɘɞůŰ. əŬŰŬɘɞɜɘůɛɞɨ (ú /10
3
m

3
) 16.73 

2.ȾɧůŰɞɠ ŮˊŬɜŬűɞɟɎɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŬɜɎɜŰɖ (ú /10
3
m

3
) 2.00 

3.pdw  = (1+2)  (Ůɝ.4.14) 
Ɇɡɜ. əɧůŰɞɠ ŮűŬɟɛɞɔɐɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ú /10

3
m

3
) 

18.73 

4. pdis   (Ůɝ. 4.14) 
ȾɧůŰɞɠ Ŭˊɧɟɟɘɣɖɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ú /10

3
m

3
) 

1.50 

5. pfw   (Ůɝ. 4.11) 
ȷɟŭŮɡŰɘəɎ Űɏɚɖ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ (ú/10

3
m

3
)  

28.00 

6. Creuse,op   (Ůɝ. 4.14) 
Ɉˊɧɚɞɘˊɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ- ůɡɜŰɐɟɖůɖɠ ŭɘəŰɨɞɡ 
ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (ú) 

0 

7. Cfr,op   (Ůɝ. 4.11) 
Ɉˊɧɚɞɘˊɞ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ- ůɡɜŰɐɟɖůɖɠ ŭɘəŰɨɞɡ ɛɖ 
ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (ú) 

0 

ɄŬɟɎɛŮŰɟɞɘ ɞɘəɞɜ. ȷɜɎɚɡůɖɠ 
 

ɇ    (Ůɝ.4.9) 
ɋűɏɚɘɛɖ ɕɤɐ ɏɟɔɞɡ  
(Ƚůɖ ɛŮ Űɖɜ ɤűɏɚɘɛɖ ɕɤɐ ŬɜŰɚɑŬɠ əŬɘ ɛɖɢŬɜɐɠ) 

25 

r    (Ůɝ.4.9) 
ɃɜɞɛŬůŰɘəɧ ŮˊɘŰɧəɘɞ 

5% 
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6.4.2.  ȺűŬɟɛɞɔɐ ɔɘŬ Űɖɜ ŰɟɏɢɞɡůŬ Űɘɛɐ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ 

ũɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ɗŮɤɟɐɗɖəŮ ɧŰɘ Űɖɜ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖ ůɐɛŮɟŬ 

ˊŮɟɘɞɢɐ Űɤɜ 19000 ůŰɟŮɛɛɎŰɤɜ, əŬŰŬɚŬɛɓɎɜɞɡɜ ɞɘ ŰɟŮɘɠ əɡɟɘɧŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ 

(ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞɠ əŬɘ ɛɖŭɘəɐ), ůŮ ˊɞůɞůŰɧ 33% ɖ əɎɗŮ ɛɑŬ. 

ɆŰɞɜ ɄɑɜŬəŬ 6.6 əŬŰŬɔɟɎűŮŰŬɘ ɖ ɛɏɔɘůŰɖ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ NPV (Ⱥɝ. 4.9) ɔɘŬ Űɖɜ 

əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ, ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ Űɖɜ Ůˊɏɜŭɡůɖ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ əŬɘ ɖ NPV Űɖɠ ɛɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ (ɗŮɤɟŮɑŰŬɘ ŭɖɚŬŭɐ ɧŰɘ Űɞ ŬɟŭŮɡŰɘəɧ 

ŭɑəŰɡɞ ɗŬ ůɡɜŮɢɑůŮɘ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɏɢŮɘ ɔɘŬ Űɖɜ ŮˊɧɛŮɜɖ 25ŮŰɑŬ). ȼ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ 

ŭɨɞ ˊɟŬəŰɘəɩɜ ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ɧŰŬɜ əŬɚɚɘŮɟɔŮɑŰŬɘ ůŰɖ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3 

ŬˊɞəɚŮɘůŰɘəɎ Űɞ ɓŬɛɓɎəɘ, ɧˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ Űɞ çűɗɖɜɧŰŮɟɞè ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ. ȼ 

NPV Űɖɠ Ůˊɏɜŭɡůɖɠ ɔɘŬ Űɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɞɡ ɓŬɛɓŬəɘɞɨ ɡˊŮɟɓŬɑɜŮɘ Űɖɜ NPV Űɖɠ ˊŬɟɞɨůŬɠ əŬŰɎůŰŬůɖɠ əŬŰɎ 

170.7Ŀ103ú (ɆɢɐɛŬ 6.6). ũɘŬ Űɖ ɛɖŭɘəɐ əŬɘ Űɞɜ ŬɟŬɓɧůɘŰɞ, ɖ NPV ɡˊɞɚŮɑˊŮŰŬɘ Űɖɠ 

ˊŬɟɞɨůŬɠ əŬŰɎůŰŬůɖɠ əŬŰɎ 31.3Ŀ103ú əŬɘ 12.8Ŀ103ú, ŬɜŰɑůŰɞɘɢŬ. ɄɟɞəɨˊŰŮɘ ɧŰɘ ɖ 

ɓɏɚŰɘůŰɖ ɚɨůɖ ɔɘŬ Űɘɠ ŭŮŭɞɛɏɜŮɠ Űɘɛɏɠ ɛɞɜɎŭŬɠ Űɞɡ ɜŮɟɞɨ əŬɘ Űɖɠ ˊɟɞůɧŭɞɡ Ŭˊɧ Űɘɠ 

əŬɚɚɘɏɟɔŮɘŮɠ, ˊɟɞɦˊɞɗɏŰŮɘ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY 100% (ɄɑɜŬəŬɠ 6.6), əɎŰɘ ˊɞɡ ɏɢŮɘ 

ˊŬɟŬŰɖɟɖɗŮɑ əŬɘ ůŮ ɎɚɚŮɠ ŬɜŰɑůŰɞɘɢŮɠ ɞɘəɞɜɞɛɘəɏɠ ɛŮɚɏŰŮɠ (Aghihotri et al. 1992, Dinar 

and Knapp 1986). ȷˊɞŭŮɘəɜɨŮŰŬɘ ɛŮ ɎɚɚŬ ɚɧɔɘŬ ɧŰɘ ɖ ŬɜŰŬˊɞŭɞŰɘəɧŰɖŰŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ůɢɏůɖ: ɛŮɔɘůŰɞˊɞɑɖůɖ əɏɟŭɞɡɠ ɑůɞɜ 

ɛŮɔɘůŰɞˊɞɑɖůɖ Ŭˊɧŭɞůɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. 
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ɄɑɜŬəŬɠ 6.6. ȾŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ (ɁɅV) Űɖɠ Ůˊɏɜŭɡůɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ɔɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ 

 

Ⱥˊɘű. 
(ůŰɟ..) 

ȷɟ. 
əŬɚɚɘŮɟɔ. 

Ⱥˊɘű. ŬɜɎ 
əŬɚɚɘɏɟɔ. 
(ůŰɟ.) 

ȾŬɚɚɘɏɟɔŮɘŬ 

ȺŰɐůɘŮɠ ɢɟɖɛŬŰɘəɏɠ ɟɞɏɠ 
ȾɧůŰɞɠ 
Ŭɟɢɘəɐɠ 
Ůˊɏɜŭɡůɖɠ 

ȾŬɗŬɟɐ 
ˊŬɟɞɨůŬ ŬɝɑŬ 
ŮˊŮɜŭɡůɖɠ 

 

Bfr Cfr Breuse Creuse Ccon NPV 

 (ú) (ú) (ú) (ú) (ú) €·1000 

ɉɤɟɑɠ 
EˊŬɜŬɢɟ. 

Atot= 
3 6333 ȸŬɛɓ. ɀɖŭ. ȷɟŬɓ. 3909103 436328 - - - 48945.1 

 19000 

 ȷfresh= 

2 6333 
ȸŬɛɓ.+ 
ɀɖŭ. 

ȸŬɛɓ+ 
ȷɟŬɓ. 

ȷɟŬɓ.+ 
ɀɖŭ 

2
6
3
0

2
5
0

 

2
3
1
5

2
5
0

 

2
9
7
8

9
7
0

 

2
8
4
0

0
4

  

2
7
1
6

5
6
 

2
8
7
5

3
2

 

- - - - 
ɀŮ 

ȺˊŬɜŬɢɟ. 
12666 

Areuse= 
6333 

  

     1 
(*)

 6333 ȷɟŬɓ         1309770 135228 420000 48932.4 

      ɀɖŭ.       1621620 146000 420000 48913.8 

         ȸŬɛɓ.     982116 124608 420000 49115.8 

 (*) Ⱥə  ˊŮɟɘŰɟɞˊɐɠ 
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ΣΧΗΜΑ 6.6. ΣΥΓΚΡΙΣΗ ΤΗΣ ΚΑΘΑΡΗΣ ΠΑΡΟΥΣΑΣ ΑΞΙΑΣ (NPV)ΤΗΣ ΕΠΕΝΔΥΣΗΣ ΤΩΝ ΕΡΓΩΝ ΕΠΑΝΑΧΡΗΣΙΜΟΠΟΙΣΗΣΗΣ 

ΓΙΑ ΚΑΘΕ ΜΙΑ ΑΠΟ ΤΙΣ ΚΑΛΛΙΕΡΓΙΕΣ ΤΗΣ ΠΕΡΙΟΧΗΣ. 

 

ɆŰɞɜ ɄɑɜŬəŬ 6.7 əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ɧɔəɞɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ DW, ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬŰɎ ɛɏɔɘůŰɞ, ɔɘŬ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY 100% ɔɘŬ Űɖɜ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬ əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŬɚŬŰɧŰɖŰŮɠ ECAW Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ (ɛŮɑɔɛŬ ɜŮɟɞɨ 

ɎɟŭŮɡůɖɠ ɛŮ ůŰɟɎɔɔɘůɖɠ). ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɛɧɜɞ ɔɘŬ Űɞ ɓŬɛɓɎəɘ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞɚɧəɚɖɟɞɠ ɞ ŭɘŬɗɏůɘɛɞɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Űɤɜ 1360Ā103 m3 

(85000 m3 Ůˊɑ 16 ŬɟŭŮɨůŮɘɠ) əŬɘ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɐ Űɞɡ RY ůŰɞ 100%. 

ɄɑɜŬəŬɠ 6.7. ɀɏɔɘůŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɠ ɧɔəɞɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ 

 ɀɖŭɘəɐ ȷɟŬɓɧůɘŰɞɠ ȸŬɛɓɎəɘ 
 

DW (10
3
m

3
) 425 255 1360 

ECAW (dS m
-1

) 0.91 0.78 1.80 
RY (%) 100 100 100 

NPV (úĿ10
3
) 

48913.8 48932.4 49115.8 

ȯɟŭŮɡůɖ ɛŮ ɜŮɟɧ Űɞɡ ȷɚűŮɘɞɨ (ˊŬɟɞɨůŬ əŬŰɎůŰŬůɖ) 

NPV (úĿ10
3
) 48945.1 
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6.4.3. ȺűŬɟɛɞɔɐ ɔɘŬ ŬɡɝŬɜɧɛŮɜɖ Űɘɛɐ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ 

ɆɨɛűɤɜŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊŬɟŬɔɟɎűɞɡ 6.2, ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɔɘŬ ˊŮɟɘůůɧŰŮɟɞɡɠ ŬɟŭŮɡŰɘəɞɨɠ əɨəɚɞɡɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɗŮɩɟɖůɖɠ 

ɢŬɛɖɚɧŰŮɟɖɠ Űɘɛɐɠ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ RY ɔɘŬ Űɖ ɛɖŭɘəɐ əŬɘ Űɞɜ ŬɟŬɓɧůɘŰɞ. ɆŰɖɜ 

ŬɜɎɚɡůɖ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŮɟŮɡɜɎŰŬɘ ɔɘŬ ˊɞɘɎ Űɘɛɐ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ůɡɛűɏɟŮɘ 

ɞɘəɞɜɞɛɘəɎ ɖ Ŭɨɝɖůɖ Űɤɜ əɨəɚɤɜ ŮűŬɟɛɞɔɐɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɛŮ ůɡɜŮˊŬəɧɚɞɡɗɖ 

ɛŮɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ɔɘŬ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŬɡŰɏɠ. ɇɞ ɓŬɛɓɎəɘ ŬˊɞəɚŮɑůŰɖəŮ Ŭˊɧ Űɖɜ 

ŬɜɎɚɡůɖ ŬɡŰɐ, ɔɘŬŰɑ ɧˊɤɠ űɎɜɖəŮ ˊŬɟŬˊɎɜɤ, ɖ ɞɘəɞɜɞɛɘəɧŰŮɟɖ ɚɨůɖ ɔɘô ŬɡŰɧ ŮɑɜŬɘ ɖ 

ɢɟɐůɖ əŬɘ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ɧɚɞɡɠ Űɞɡɠ ŬɟŭŮɡŰɘəɞɨɠ əɨəɚɞɡɠ. ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ 

ɛɧɜɞ ɧŰŬɜ ɞɘ Űɘɛɏɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ Ŭɡɝɖɗɞɨɜ ůŰŬ 100 ú/103 m3 Ŭˊɧ 28ú/103 m3 ɔɘŬ 

Űɖ ɛɖŭɘəɐ, ɖ ɓɏɚŰɘůŰɖ ɞɘəɞɜɞɛɘəɎ ɚɨůɖ ŬɜŰɘůŰɞɘɢŮɑ ůŮ Űɘɛɐ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ 95% ɔɘŬ 

Űɖɜ əŬɚɚɘɏɟɔŮɘŬ ŬɡŰɐ (ɄɑɜŬəŬɠ 6.8). ũɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ, ɧŰŬɜ ɞɘ Űɘɛɏɠ Űɞɡ ɜŮɟɞɨ 

ɎɟŭŮɡůɖɠ Ŭɡɝɖɗɞɨɜ ůŰŬ 128 ú/103m3 ɖ ɓɏɚŰɘůŰɖ ɞɘəɞɜɞɛɘəɎ ɚɨůɖ ŬɜŰɘůŰɞɘɢŮɑ ůŮ Űɘɛɐ 

ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ 90%. ũɘŬ ŬɡŰɏɠ Űɘɠ ŬˊɞŭɧůŮɘɠ ɛɎɚɘůŰŬ, ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɞɚɧəɚɖɟɞɠ ɞ ɧɔəɞɠ DW Űɞɡ ŭɘŬɗɏůɘɛɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛɏůɖɠ ŬɚŬŰɧŰɖŰŬɠ 5 dS/m 

ɛɧɜɞ, ŭɖɚŬŭɐ əŬɘ ŰŬ 1360Ā103 m3. ȹɘŬűɞɟŮŰɘəɎ, ɔɘŬ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

100% ɔɘô ŬɡŰɏɠ Űɘɠ ŭɨɞ əŬɚɚɘɏɟɔŮɘŮɠ, ɞɘ ɧɔəɞɘ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞ ɛŮɑɔɛŬ Űɞɡ 

ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɞɟɘůŰɞɨɜ ůŰŬ 425 əŬɘ 255 Ā103 m3 ɔɘŬ ɛɖŭɘəɐ əŬɘ 

ŬɟŬɓɧůɘŰɞ, ŬɜŰɑůŰɞɘɢŬ. ɆŰɞɜ ɄɑɜŬəŬ 6.8 űŬɑɜɞɜŰŬɘ Ŭəɧɛɖ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŬɚŬŰɧŰɖŰŮɠ (ɤɠ 

Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW) Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɡŰɎ Ŭűɞɟɞɨɜ ůŰɞ ˊɟɞəŮɑɛŮɜɞ, ɞɟɘŬəɏɠ əŬɘ ɛɎɚɚɞɜ, 

ŮɝɤˊɟŬɔɛŬŰɘəɏɠ ɚɨůŮɘɠ ɔɘô ŬɡŰɏɠ Űɘɠ ŭɨɞ əŬɚɚɘɏɟɔŮɘŮɠ (ɡˊŮɟŰɟɘˊɚŬůɘŬůɛɧɠ Űɖɠ Űɘɛɐɠ Űɞɡ 

ɜŮɟɞɨ ɎɟŭŮɡůɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ ŭŮɜ ŮɑɜŬɘ ɞɟŬŰɧɠ ůŰɖɜ ˊŮɟɘɞɢɐ, ŰɞɡɚɎɢɘůŰɞɜ ůŰɞ 

Ůɔɔɨɠ ɛɏɚɚɞɜ).  
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ɄɑɜŬəŬɠ 6.8. ɇɘɛɏɠ Űɖɠ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ RY ɔɘŬ ŬɡɝŬɜɧɛŮɜŮɠ Űɘɛɏɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ 

 
ɀɖŭɘəɐ ȷɟŬɓɧůɘŰɞɠ 

ȾɧůŰɞɠ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ  
(ú/10

3
m

3
) 

28 100 28 128 

DW (10
3
m

3
) 425 1360 255 1360 

ECAW (dS m
-1

) 0.91 1.64 0.78 1.74 

RY (%) 100 95 100 90 

     

 

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ŮɛűŬɜɏɠ ɧŰɘ ɖ ŮűŬɟɛɞɔɐ ɛŮɑɔɛŬŰɞɠ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ 

ɎɟŭŮɡůɖɠ ŭŮɜ ŮɑɜŬɘ ůɡɛűɏɟɞɡůŬ ɧŰŬɜ Űɞ əɧůŰɞɠ Űɞɡ ɜŮɟɞɨ ɎɟŭŮɡůɖɠ ŮɑɜŬɘ ɛɘəɟɧ ɔɘŬ 

əŬɚɚɘɏɟɔŮɘŮɠ ɛɖ ŬɜŮəŰɘəɏɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. ȷɡŰɧ ŮɝɖɔŮɑ əŬɘ Űɖ ɢɟɐůɖ Űɖɠ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ, əɡɟɑɤɠ ůŮ ɝɖɟɏɠ ˊŮɟɘɞɢɏɠ (arid), ɧˊɞɡ Űɞ ŭɘŬɗɏůɘɛɞ ɜŮɟɧ ɔɘŬ 

ɎɟŭŮɡůɖ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɞ əŬɘ ɏɢŮɘ ɡɣɖɚɐ Űɘɛɐ. Ⱥˊɑůɖɠ, ɖ ˊɟŬəŰɘəɐ ŬɡŰɐ əŬɗɑůŰŬŰŬɘ 

ůɡɛűɏɟɞɡůŬ ɧŰŬɜ Űɞ əɧůŰɞɠ Ŭˊɧɟɟɘɣɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ ɡɣɖɚɧ. ɆŰɞ əɧůŰɞɠ 

Ŭˊɧɟɟɘɣɖɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŰŮɗŮɑ ɛŮ ˊɞůɞŰɘəɧ Űɟɧˊɞ əŬɘ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ əɧůŰɞɠ Ŭˊɧ 

Űɖ ɟɨˊŬɜůɖ Űɞɡ əŬŰɎɜŰɖ ɡŭɎŰɘɜɞɡ ůɩɛŬŰɞɠ, Űɞ ɞˊɞɑɞ ŭɏɢŮŰŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ (El-

Hawary 2005). ɆŮ ɢɩɟŮɠ ɧˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ Űɞɡ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ, ŭɑɜɞɜŰŬɘ əɑɜɖŰɟŬ ůŰɞɡɠ əŬɚɚɘŮɟɔɖŰɏɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɞ ůŰɟŬɔɔɘůŰɘəɧ 

ɜŮɟɧ, ŮɑŰŮ ɛŮ ɎɛŮůɖ ɢɟɖɛŬŰɞŭɧŰɖůɖ, ŮɑŰŮ ɛŮ Űɖɜ ˊɞɚɘŰɘəɐ Űɖɠ Ŭɨɝɖůɖɠ Űɖɠ Űɘɛɐɠ Űɞɡ 

ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ (Aghihotri et al. 2002).  
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6.5. ȺɘŭɘəɎ ɆɡɛˊŮɟɎůɛŬŰŬ 

1. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɖɗŮɑůŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ˊɟɞɏəɡɣŬɜ ɛɏůɤ Űɞɡ ɛɞɜŰɏɚɞɡ 

ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ SWAP, ɞɘ ŮɝɘůɩůŮɘɠ Ŭˊɧŭɞůɖɠ CWSP ɔɘŬ Űɘɠ ŰɟŮɘɠ 

ŮˊɘəɟŬŰɏůŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ˊɞɡ ŮɑɜŬɘ Űɞ ɓŬɛɓɎəɘ, ɞ ŬɟŬɓɧůɘŰɞɠ əŬɘ ɖ 

ɛɖŭɘəɐ. Ƀɘ ŮɝɘůɩůŮɘɠ ŬɡŰɏɠ ŮɑɜŬɘ ɔɟŬɛɛɘəɐɠ ɛɞɟűɐɠ ɛŮ ɡɣɖɚɞɨɠ ůɡɜŰŮɚŮůŰɏɠ 

ůɡůɢɏŰɘůɖɠ. Ɇɡɜŭɏɞɡɜ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ RY Űɖɠ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬɠ ɛŮ Űɖɜ ŬɚŬŰɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ŮəűɟŬůɛɏɜɖ ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ECAW.  

2. ũɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-1 ŮɝŮŰɎůŰɖəŬɜ ŭɨɞ ůŮɜɎɟɘŬ: Ŭ). ɀŮɑɔɛŬ ɜŮɟɞɨ 

ůŰɟɎɔɔɘůɖɠ ɛɏůɖɠ ŬɚŬŰɧŰɖŰŬɠ 5 dS/m ɛŮ əŬɗŬɟɧ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ (ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ 

R=1/3). ɓ). ɀŮɑɔɛŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛɏůɖɠ ŬɚŬŰɧŰɖŰŬɠ 7 dS/m  ɛŮ əŬɗŬɟɧ ŬɟŭŮɡŰɘəɧ 

ɜŮɟɧ (ɚɧɔɞɠ ŬɜɎɛŮɘɝɖɠ R=1/3). ũɘŬ Űɞ əɎɗŮ ɏɜŬ Ŭˊɧ ŬɡŰɎ, ɗŮɤɟɐɗɖəŬɜ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ 

ŮɚɎɢɘůŰŬ ɧɟɘŬ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ RYmin, 100% əŬɘ 90%. ũɘŬ Űɞ 

ˊɟɩŰɞ ůŮɜɎɟɘɞ, ŭɘŬ́ ɘůŰɩɗɖəŮ ɧŰɘ ɛɧɜɞ Űɞ ɓŬɛɓɎəɘ ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ 

əɨəɚɞɡɠ əŬɘ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ŬˊɞŭɧůŮɘɠ. 

ȷɟŬɓɧůɘŰɞɠ əŬɘ ɛɖŭɘəɐ ůŮ ɚɑɔɞɡɠ ɛɧɜɞ əɨəɚɞɡɠ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100% əŬɘ 

ůŮ ɧɚɞɡɠ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 90%. ũɘŬ Űɞ ŭŮɨŰŮɟɞ ůŮɜɎɟɘɞ (ɛɏůɖ ŬɚŬŰɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰŬ 7 dS/m), ˊɎɚɘ ɛɧɜɞ Űɞ ɓŬɛɓɎəɘ ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗŮɑ ůŮ ɧɚɞɡɠ 

Űɞɡɠ əɨəɚɞɡɠ əŬɘ ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ŬˊɞŭɧůŮɘɠ. ũɘŬ Űɘɠ ɎɚɚŮɠ ŭɨɞ 

əŬɚɚɘɏɟɔŮɘŮɠ (ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ), ɞɘ əɨəɚɞɘ ɎɟŭŮɡůɖɠ ɛŮ ɛŮɑɔɛŬ ɜŮɟɞɨ  ůŰɟɎɔɔɘůɖɠ 

əŬɘ ɎɟŭŮɡůɖɠ ɛŮɘɩɜɞɜŰŬɘ ŰɩɟŬ Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟɞ ůŮ ůɢɏůɖ ɛŮ Űɞ ůŮɜɎɟɘɞ 1 (ɔɘŬ 

ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%). ȷɜ Űɞ ŮɚɎɢɘůŰɞ ɧɟɘɞ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

ˊɏůŮɘ ůŰɞ 90%, ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ, ŮəŰɧɠ Ŭˊɧ Űɞ ɓŬɛɓɎəɘ, ɛɧɜɞ ɖ ɛɖŭɘəɐ ɛˊɞɟŮɑ ɜŬ 

ŮɝŬəɞɚɞɡɗɐůŮɘ ɜŬ ŬɟŭŮɨŮŰŬɘ əŬɘ ɛŮ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɖɠ ɢŮɑɟɘůŰɖɠ ˊɞɘɧŰɖŰŬɠ ůŰɞ 

ɛŮɑɔɛŬ, ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ, ɧɢɘ ɧɛɤɠ əŬɘ ɞ ŬɟŬɓɧůɘŰɞɠ. ȼ əŬɚɚɘɏɟɔŮɘŬ ŬɡŰɐ ˊɟɏˊŮɘ 

ˊɟɩŰŬ ɜŬ ɟɘɕɩůŮɘ ɔŮɟɎ ɔɘŬ ɜŬ ŬɜŰɏɝŮɘ Űɖɜ Ŭɡɝɖɛɏɜɖ əŬŰŬˊɧɜɖůɖ (Ŭˊɧ Űɞɜ 9ɞ əɨəɚɞ 

ɎɟŭŮɡůɖɠ əŬɘ ɛŮŰɎ). ȷ́ ɞŭŮɘəɜɨŮŰŬɘ ɏŰůɘ ɖ ŮɡŮɟɔŮŰɘəɐ ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ 

ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ, Ŭəɧɛɖ əŬɘ ɛɘŬɠ əŬŰô Ůɝɞɢɐɜ ŮɡŬɑůɗɖŰɖɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ 

əŬɚɚɘɏɟɔŮɘŬɠ ɧˊɤɠ ɞ ŬɟŬɓɧůɘŰɞɠ, ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ Űɖɠ ůŰɖɜ ŬɚŬŰɧŰɖŰŬ. . 

3. ȷˊɧ ɔŮɜɘəɐ Ůˊɘůəɧˊɖůɖ Űɖɠ ɞɟɘɕɞɜŰɘɞɔɟŬűɘəɐɠ ɢɎɟŬɝɖɠ Űɤɜ ŭɘəŰɨɤɜ əŬŰŬɘɞɜɘůɛɞɨ Űɤɜ 

ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1, ȷ2 əŬɘ ȷ3, əŬɗɩɠ əŬɘ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ,  ůŮ 

űɨɚɚɞ ɢɎɟŰɖ 1:20.000 Űɖɠ ůɢŮŰɘəɐɠ ɃɟɘůŰɘəɐɠ ɀŮɚɏŰɖɠ, ɏɜŬ əŬɘ ɛɞɜŬŭɘəɧ ůɖɛŮɑɞ Űɖɠ 
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ˊŮɟɘɞɢɐɠ ŮɝŬůűŬɚɑɕŮɘ ŰŬɡŰɧɢɟɞɜŬ Űɞ ŮɚɎɢɘůŰɞ ɛɐəɞɠ Űɞɡ Ŭɔɤɔɞɨ ɛŮŰŬűɞɟɎɠ əŬɘ Űɖɜ 

ŮˊŬɟəɐ ŰɟɞűɞŭɞůɑŬ ɛŮ ůŰɟŬɔɔɘůŰɘəɧ ɜŮɟɧ ɔɘŬ Űɖɜ ˊɚɐɟɤůɖ Űɖɠ ŭŮɝŬɛŮɜɐɠ 

ŬˊɞɗɐəŮɡůɖɠ, ɔɘŬ Űɖ ɢɤɟɞɗɏŰɖůɖ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ ɏɟɔɞɡ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. ȷɡŰɧ ɓɟɑůəŮŰŬɘ ůŰɖ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3, ˊɞɡ, ɧˊɤɠ ɏŭŮɘɝŬɜ 

ɞɘ ˊɞɘɞŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ůŮ ŭŮɑɔɛŬŰŬ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ (ȾŮű. 5), ŮɑɜŬɘ ɖ 

ɚɘɔɧŰŮɟɞ ŮˊɘɓŬɟɡɛɏɜɖ ɛŮ ŬɔɟɞɢɖɛɘəɎ. 

4. ɇŬ ůŮɜɎɟɘŬ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ Ŭˊɧ ɞɘəɞɜɞɛɘəɐɠ ˊɚŮɡɟɎɠ ɛŮ ŮɟɔŬɚŮɑɞ Űɞɜ ŭɖɛɘɞɡɟɔɖɗɏɜŰŬ 

Ŭɚɔɧɟɘɗɛɞ ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ, ɛŮ ɓɎůɖ Űɖɜ ŰŮɢɜɘəɐ ɚɨůɖ ɔɘŬ Űɞ ɏɟɔɞ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɞɡ ŮˊŮɚɏɔɖ, ůŰɖɟɘɕɧɛŮɜɖ ůŰŬ əɟɘŰɐɟɘŬ 

ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊɟɞɖɔɞɡɛɏɜɤɠ, ŮɑɜŬɘ ŰŬ Ůɝɐɠ: ŪŮɤɟɐɗɖəŮ ɧŰɘ ŭɨɞ Ŭˊɧ Űɘɠ ŰɟŮɘɠ 

Ů́ ɘəɟŬŰɏůŰŮɟŮɠ  əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ (ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞɠ əŬɘ ɛɖŭɘəɐ) əŬɚɨˊŰɞɡɜ 

Ůɝ ɞɚɞəɚɐɟɞɡ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1 əŬɘ ȷ2, ŬɜŰɑůŰɞɘɢŬ (ɕɩɜɖ ɛɖ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ), Ůɜɩ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3 (ɕɩɜɖ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ), ɗŮɤɟɐɗɖəŬɜ ŭɘŬŭɞɢɘəɎ ɞɘ əŬɚɚɘɏɟɔŮɘŮɠ Űɞɡ ŬɟŬɓɧůɘŰɞɡ, Űɖɠ 

ɛɖŭɘəɐɠ əŬɘ Űɞɡ ɓŬɛɓŬəɘɞɨ. ɈˊɞɚɞɔɑůŰɖəŬɜ əɏɟŭɖ əŬɘ əɧůŰɖ ůŮ əɎɗŮ ɕɩɜɖ əŬɘ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ. ɆŰɖ ɕɩɜɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ ŮɜůɤɛŬŰɩɗɖəŮ əŬɘ Űɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ 

Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ɏɟɔɤɜ. ȼ ɞɘəɞɜɞɛɘəɎ ɓɏɚŰɘůŰɖ ɚɨůɖ ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ Űɞɡ ɓŬɛɓŬəɘɞɨ 

ɤɠ ɛɞɜɞəŬɚɚɘɏɟɔŮɘŬɠ ůŰɖ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3. ɀɧɜɞ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ ɖ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ (NPV) Űɖɠ Ůˊɏɜŭɡůɖɠ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (ŭŮɝŬɛŮɜɐ ŬˊɞɗɐəŮɡůɖɠ, 

ŬɜŰɚɘɞůŰɎůɘɞ ŮˊŬɜŬűɞɟɎɠ, əŬŰŬɗɚɘˊŰɘəɧɠ Ŭɔɤɔɧɠ), ɝŮˊŮɟɜɩɜŰŬɠ ůɖɛŬɜŰɘəɎ Űɖɜ əŬɗŬɟɐ 

ˊŬɟɞɨůŬ ŬɝɑŬ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰɎůŰŬůɖɠ (ɎɟŭŮɡůɖ ɛɧɜɞ ɛŮ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ). 

5. ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ, ɖ ɗŮɩɟɖůɖ ɛɘəɟɧŰŮɟɤɜ ůɢŮŰɘəɩɜ ŬˊɞŭɧůŮɤɜ ɔɘŬ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɞɡ 

ŬɟŬɓɧůɘŰɞɡ əŬɘ Űɖɠ ɛɖŭɘəɐɠ, ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɎ ůɡɛűɏɟɞɡůŬ ɛɧɜɞ ɔɘŬ ɡˊŮɟ-ŰɟɘˊɚŬůɘŬůɛɧ 

Űɖɠ Űɘɛɐɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ. ȷɡŰɧ űɡůɘəɎ, ůɨɛűɤɜŬ ɛŮ ŰŬ ůɖɛŮɟɘɜɎ ŭŮŭɞɛɏɜŬ, ŮɑɜŬɘ 

ŬŭɨɜŬŰɞ ɜŬ ůɡɛɓŮɑ, ŰɞɡɚɎɢɘůŰɞɜ ůŰɞ Ůɔɔɨɠ ɛɏɚɚɞɜ, ŬˊɞəɚŮɑɞɜŰŬɠ ɏŰůɘ Űɖ ɢɟɐůɖ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŬɡŰɏɠ, ɩůŰŮ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɐ 

Űɞɡɠ ůŰɞ 100%.  
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7. ɆɈɀɄȺɅȷɆɀȷɇȷ ï ɄɅɃɇȷɆȺȽɆ  

7.1. ũŮɜɘəɎ ɆɡɛˊŮɟɎůɛŬŰŬ 

ȼ ́ ŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ 

ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. ȼ ŰŮɢɜɘəɐ ŬɡŰɐ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ ůŰɞ ˊŬɟŮɚɗɧɜ əŬɘ 

ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ ůŮ ŭɘɎűɞɟŮɠ ˊŮɟɘɞɢɏɠ ˊŬɔəɞůɛɑɤɠ, əɡɟɑɤɠ ɛŮ ɝɖɟɧ ɐ 

ɖɛɑɝɖɟɞ əɚɑɛŬ, ɔɘŬ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ŬɚɚɎ əŬɘ ɔɘŬ Űɖ ɛŮɑɤůɖ Űɞɡ 

ɧɔəɞɡ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, ɧˊɞɡ ŬɡŰɧ ˊɚŮɞɜɎɕŮɘ. ɋůŰɧůɞ, ɡűɑůŰŬŰŬɘ ůŰɞ 

ˊɟɞəŮɑɛŮɜɞ ɏɜŬ ɡɣɖɚɧ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ŭɘŬəɨɓŮɡɛŬ, ɚɧɔɤ Űɖɠ ɡˊɞɓŬɗɛɘůɛɏɜɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ůŰŬ ˊɚŬɑůɘŬ Űɖɠ  ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ 

ˊɟɞŰŮɑɜŮŰŬɘ ɛɘŬ ˊɟŬəŰɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ, ˊɞɡ ůŰɧɢɞ ɏɢŮɘ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ 

ɓɘɩůɘɛɖɠ ŮűŬɟɛɞɔɐɠ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ 

ɎɟŭŮɡůɖ, Űɧůɞ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɧůɞ əŬɘ ɛŮ ŰŮɢɜɘəɞ-ɞɘəɞɜɞɛɘəɎ əɟɘŰɐɟɘŬ, ŬɝɘɞˊɞɘɩɜŰŬɠ 

ůŰɞ ɛɏɔɘůŰɞ ŭɡɜŬŰɧ ɓŬɗɛɧ ˊŮɘɟŬɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ əŬɘ 

ŮŭɎűɞɡɠ, əŬɗɩɠ əŬɘ Űɘɠ ɡűɘůŰɎɛŮɜŮɠ ɡˊɞŭɞɛɏɠ (ˊ.ɢ. ŬɟŭŮɡŰɘəɧ-ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ) Űɖɠ 

ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ.  

ũɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ˊɟɞŰŮɘɜɧɛŮɜɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ, Ů́ ɘɚɏɢɗɖəŮ Űɞ ŬɟŭŮɡŰɘəɧ-

ůŰɟŬɔɔɘůŰɘəɧ ŭɑəŰɡɞ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ Űɞɡ Ɂ. ȼɚŮɑŬɠ ůŰɖ ɓɞɟŮɘɞŭɡŰɘəɐ ɄŮɚɞˊɧɜɜɖůɞ 

(əŬɗŬɟɐ ŬɟŭŮɡɧɛŮɜɖ ůɐɛŮɟŬ ŮˊɘűɎɜŮɘŬ ɛŮ əŬŰŬɘɞɜɘůɛɧ: 19000 ůŰɟɏɛɛŬŰŬ, ɢɤɟɘůɛɏɜɖ 

ůŮ ŰɟŮɘɠ ɕɩɜŮɠ ɑŭɘɞɡ ŮɛɓŬŭɞɨ, 6333 ůŰɟŮɛɛɎŰɤɜ ɖ əɎɗŮ ɛɑŬ, ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜŰŬɘ Ŭˊɧ 

ɘůɎɟɘɗɛŬ ŬɜŰɚɘɞůŰɎůɘŬ: ȷ1, ȷ2, ȷ3, ŬɜŰɑůŰɞɘɢŬ). ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ˊŬɟɎəŰɘŬ ŬɔɟɞŰɘəɐ 

ˊŮɟɘɞɢɐ, Ŭˊô ɧˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ ŮŰɖůɑɤɠ ɏɜŬ ɛŮɔɎɚɞ űɞɟŰɑɞ Ŭɔɟɞɢɖɛɘəɩɜ ůŰɞ ɗŬɚɎůůɘɞ 

ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ əɧɚˊɞɡ, ɛɏůɤ Űɖɠ ŭɘɎɗŮůɖɠ ŮəŮɑ Űɞɡ ůɡɜɧɚɞɡ Űɞɡ 
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ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ Ŭˊɧ Űɖɜ ŬɟŭŮɡɧɛŮɜɖ ŮˊɘűɎɜŮɘŬ, ˊɞɡ ɓɟɑůəŮŰŬɘ ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ, 

əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ (ˊɡɗɛɏɜŬɠ ŬˊɞɝɖɟŬɜɗŮɑůŬɠ ɚɑɛɜɖɠ).  

 ɇŬ ůɖɛŮɑŬ ˊɟɤŰɞŰɡˊɑŬɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ Ŭűɞɟɞɨɜ, Űɧůɞ Űɞɡɠ ɜɏɞɡɠ 

ɡˊɞɚɞɔɘůŰɘəɞɨɠ Ŭɚɔɞɟɑɗɛɞɡɠ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ, ɧůɞ əŬɘ ŰŬ ˊŮɘɟŬɛŬŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡɠ, ɛŮ ŮˊɘŰɞɛɐ Űɖɜ 

ˊɟɞŰŮɘɜɧɛŮɜɖ ŰŮɢɜɘəɐ ɚɨůɖ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ əŬɘ 

ŬˊɧŰɞəŬ ŬɡŰɐɠ, Űɧůɞ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ, ɧůɞ əŬɘ Űɞ ɞɘəɞɜɞɛɘəɧ ɧűŮɚɞɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ 

Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ: 

¶ ɆŮ ɧ,Űɘ ŬűɞɟɎ ŰŬ ŮŭɎűɖ Űɖɠ ˊŮɟɘɞɢɐɠ, ŮɚɐűɗɖůŬɜ ŭŮɑɔɛŬŰŬ Ŭˊɧ ŭɘɎűɞɟŬ ůɖɛŮɑŬ 

Űɖɠ ŬɟŭŮɡŰɘəɐɠ ɕɩɜɖɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ əŬɘ ŮɝɐɢɗɖůŬɜ, ɛɏůɤ Ůɘŭɘəɩɜ 

ŮɟɔŬůŰɖɟɘŬəɩɜ ůɡůəŮɡɩɜ (ŭɞɢŮɑɤɜ ɛŮ ŭɑůəɞɡɠ ˊɑŮůɖɠ əŬɘ ůɡɜŭɡŬůŰɘəɞɨ 

ŭɘŬˊŮɟŬŰɞɛɏŰɟɞɡ), ɞɘ ɡŭɟɞŭɡɜŬɛɘəɏɠ Űɞɡɠ ɘŭɘɧŰɖŰŮɠ (əŬɛˊɨɚŮɠ ŮŭŬűɘəɐɠ 

ɡɔɟŬůɑŬɠ-ɛɨɕɖůɖɠ əŬɘ ɡŭɟŬɡɚɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ-ŮŭŬű. ɡɔɟŬůɑŬɠ) ɔɘŬ Űɞ əɎɗŮ 

ŮŭŬűɘəɧ ŭŮɑɔɛŬ. ȺɝŬɘŰɑŬɠ Űɖɠ ɏɜŰɞɜɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ, ŮɚɐűɗɖůŬɜ ɞɘ 

ɛɏůɞɘ ɧɟɞɘ Űɤɜ Űɘɛɩɜ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ əŬɛˊɡɚɩɜ Űɤɜ ɡŭɟɞŭɡɜŬɛɘəɩɜ 

ɢɟŬəŰɖɟɘůŰɘəɩɜ, ˊɞɡ ˊŬɟŬˊɏɛˊɞɡɜ ïəŬŰɎ van Genuchten- ůŮ ɏɜŬɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ Űɨˊɞ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ, Űɖɠ əŬŰɖɔɞɟɑŬɠ loam (ˊɖɚɩŭŮɠ). 

¶ ɆŮ ɧ,Űɘ ŬűɞɟɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ əŬɘ 

ŮŭɎűɞɡɠ ˊɞɡ ůɡɜŮɚɏɔɖůŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ: 1. ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ 

ŬɚŬŰɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ (TDS) 2. ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ůɡɔəɏɜŰɟɤůɖɠ 

ɜɘŰɟɘəɩɜ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ 3. ɆɡɔəɏɜŰɟɤůɖɠ ɘɧɜŰɤɜ ɜŬŰɟɑɞɡ 4. ɈˊɞˊŮɟɘɞɢɩɜ 

Űɖɠ ůɡɜɞɚɘəɐɠ əŬɗŬɟɎ ŬɟŭŮɡɧɛŮɜɖɠ ɏəŰŬůɖɠ Űɤɜ 19000 ůŰɟŮɛɛɎŰɤɜ ɛŮ ŮɜŭŮɑɝŮɘɠ 

əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɔɘŬ ɢɟɐůɖ ɐ ɛɖ əŬɘ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ 5. 

ŪŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŮŭŬűɘəɐɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ůɡɔəɏɜŰɟɤůɖɠ ɘɧɜŰɤɜ ɢɚɤɟɑɞɡ əŬɘ 

ɗŮɥəɩɜ. ȳɚɞɘ ɞɘ ˊŬɟŬˊɎɜɤ ɢɎɟŰŮɠ ŮɑɜŬɘ çŭɑŭɡɛɞɘè, ŭɖɚŬŭɐ Ŭűɞɟɞɨɜ Űɖɜ 

əŬŰɎůŰŬůɖ ɜŮɟɞɨ əŬɘ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ȷɔɞɡɚɘɜɑŰůŬɠ, Űɧůɞ ˊɟɘɜ, ɧůɞ əŬɘ 

ɛŮŰɎ Űɖɜ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (ɀŬȶɞɡ-ɃəŰɤɓɟɑɞɡ). ɀˊɞɟŮɑ ɜŬ Ůɘˊɤɗɞɨɜ ŰŬ Ůɝɐɠ: ɘ). 

ɄŮɟɘůůɧŰŮɟɞ ŮˊɘɓŬɟɡɛɏɜŮɠ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ɢɚɤɟɘɧɜŰɤɜ, Űɧůɞ ůŮ 

ŭŮɑɔɛŬŰŬ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɧůɞ əŬɘ ŮŭɎűɞɡɠ, ŮɑɜŬɘ ɖ ɓɧɟŮɘŬ əŬɘ ɖ əŮɜŰɟɘəɐ ɕɩɜɖ 

(ˊŮɟɘɞɢɏɠ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1 əŬɘ ȷ2, ŬɜŰɑůŰɞɘɢŬ). ȾɎŰɘ ˊɞɡ űŬɑɜŮŰŬɘ Ůˊɑůɖɠ əŬɘ 

ůŰɞɡɠ ɢɎɟŰŮɠ ɛŮ Űɘɠ ŮɜŭŮɑɝŮɘɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɐ ɛɖ, ɔɘŬ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ 
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ůŰɟɎɔɔɘůɖɠ ɔɘŬ ɎɟŭŮɡůɖ. Ⱥˊɘˊɚɏɞɜ, ɞɘ Űɨˊɞɘ Űɤɜ ŬɚɎŰɤɜ ˊɞɡ ŬɜɘɢɜŮɨŰɖəŬɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ, ˊɟɞŭɑŭɞɡɜ Űɖ ŭɘŮɑůŭɡůɖ Ŭɚɛɡɟɐɠ ůűɐɜŬɠ ůŰŬ ŮŭɎűɖ, ŮɘŭɘəɎ əɞɜŰɎ ůŰɖɜ 

ŬəŰɞɔɟŬɛɛɐ, ɧˊɞɡ ɖ əɨɟɘŬ ŰɎűɟɞɠ. ɘɘ). ȾŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ ɖ 

əŬŰɎůŰŬůɖ ůŰɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ŮɑɜŬɘ əŬɚɨŰŮɟɖ Ŭˊɧ ˊɚŮɡɟɎɠ ŬɚŬŰɧŰɖŰŬɠ əŬɘ 

ŬɚəŬɚɘəɧŰɖŰŬɠ, ŮˊŮɘŭɐ ɏɔɘɜŬɜ ŮəˊɚɨůŮɘɠ Ŭˊɧ Űɘɠ ŬɟŭŮɨůŮɘɠ. ɋůŰɧůɞ, Ŭˊɧ 

ˊɚŮɡɟɎɠ ɜɘŰɟɞɟɨˊŬɜůɖɠ ɖ əŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, ůŮ ůŰɟŬɔɔɘůŰɘəɧ 

ɜŮɟɧ əŬɘ ɏŭŬűɞɠ, ŮɑɜŬɘ ɢŮɘɟɧŰŮɟɖ ɚɧɔɤ Űɖɠ ŮəŰŮŰŬɛɏɜɖɠ ɢɟɐůɖɠ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ. ɘɘɘ). ȼ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ůŰɟɩůɖ Űɞɡ ŮŭɎűɞɡɠ 

ŮɛűŬɜɑɕŮŰŬɘ Ŭɡɝɖɛɏɜɖ əŬŰɎ Űɖ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, əɎŰɘ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ 

ˊɟŬəŰɘəɐ Űɖɠ ɎɟŭŮɡůɖɠ ŬɡŰɐ əŬɗŬɡŰɐ, ɏůŰɤ əɘ Ŭɜ Űɞ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ˊɚɖɟɞɑ ŰŬ əɟɘŰɐɟɘŬ ˊɞɘɧŰɖŰŬɠ, ȼ əŬŰɎůŰŬůɖ 

ɓŮɚŰɘɩɜŮŰŬɘ əŬŰɎ Űɖɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ, ɚɧɔɤ Űɖɠ ɏəˊɚɡůɖɠ Ŭˊɧ Űɘɠ 

ɢŮɘɛŮɟɘɜɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Ŭəɧɛɖ ɧŰɘ ɛŮ ɓɎůɖ Űɘɠ ɛɏůŮɠ Űɘɛɏɠ 

S.A.R. ůŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ, ɖ ŬɚəŬɚɘəɧŰɖŰŬ ŮɑɜŬɘ ɢŬɛɖɚɐ, ɧɢɘ ɧɛɤɠ əŬɘ ůŰɞ 

ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŮˊŮɘŭɐ ŬɡŰɧ ɏɢŮɘ ˊɟɞɖɔɞɡɛɏɜɤɠ ŮəˊɚɨɜŮɘ Űɞ ɏŭŬűɞɠ. ɘv). 

ɆɖɛŬɜŰɘəɏɠ ŮɑɜŬɘ ɞɘ ˊɞůɧŰɖŰŮɠ Ŭɔɟɞɢɖɛɘəɩɜ ˊɞɡ əŬŰŬɚɐɔɞɡɜ ŮŰɖůɑɤɠ ůŰɖ 

ɗɎɚŬůůŬ Űɞɡ ȾɡˊŬɟɘůůɘŬəɞɨ əɧɚˊɞɡ. ɄŮɟɑˊɞɡ 28 Űɧɜɞɘ ɜɘŰɟɘəɩɜ əŬɘ 4 

űɤůűɞɟɘəɩɜ, ˊɞɡ ɞűŮɑɚɞɜŰŬɘ əɡɟɑɤɠ ůŰɖɜ ŮɜŰŬŰɘəɐ ɢɟɐůɖ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ. 

¶ ȼ ŮɝŬɔɤɔɐ Űɤɜ ŮɝɘůɩůŮɤɜ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ (CWSP) ůŮ ůɡɜɗɐəŮɠ 

ŬɚŬŰɧŰɖŰŬɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɏůɤ Űɖɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ Űɞɡ 

ŭɘŮɗɜɩɠ əŬŰŬɝɘɤɛɏɜɞɡ ɛɞɜŰɏɚɞɡ ɛɖ ɛɧɜɘɛɖɠ əŬŰɎůŰŬůɖɠ SWAP, ɜŬ 

ˊɟɞůɞɛɞɘɩɜŮɘ Űɘɠ űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ əɑɜɖůɖ ɜŮɟɞɨ əŬɘ ŬɚɎŰɤɜ 

ůŰɖɜ ŮŭŬűɘəɐ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ. ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɖɗŮɑůŬ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮŰŬɝɨ Ɏɚɚɤɜ əŬɘ ŰŬ ́ŮɘɟŬɛŬŰɘəɩɠ ˊŬɟŬɢɗɏɜŰŬ 

ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɡŰɐɠ, ɧˊɤɠ ɖ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ əŬɘ ɞɘ ˊŬɟɎɛŮŰɟɞɘ 

Űɤɜ ŮɝɘůɩůŮɤɜ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɘɠ ɡŭɟɞŭɡɜŬɛɘəɏɠ ɘŭɘɧŰɖŰŮɠ Ůɜɧɠ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɞɨ Űɨˊɞɡ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ŮɝɐɢɗɖůŬɜ ŮɝɘůɩůŮɘɠ 

Ŭˊɧŭɞůɖɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ˊɞɡ ůɡɜŭɏɞɡɜ Űɖɜ ŮŭŬűɘəɐ ŬɚŬŰɧŰɖŰŬ, ŮəűɟŬůɛɏɜɖ 

ɤɠ Ůɘŭɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ, ɛŮ Űɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 

ɔɘŬ Űɖɜ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ ŮˊɘəɟŬŰɏůŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ 
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(ɓŬɛɓɎəɘ, ŬɟŬɓɧůɘŰɞ əŬɘ ɛɖŭɘəɐ), ɛŮ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɞɨɠ ůɡɜŰŮɚŮůŰɏɠ 

ůɡůɢɏŰɘůɖɠ.  

¶ ȼ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ Ŭɚɔɧɟɘɗɛɞɡ 0-1 ɡˊɞɚɞɔɘůɛɞɨ Űɤɜ əɨəɚɤɜ ɎɟŭŮɡůɖɠ, ɧˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ əŬɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ɛŮ ŬɜɎɛŮɘɝɖ (ůŰɞ ˊɟɞəŮɑɛŮɜɞ, ůŮ 

ŬɜŬɚɞɔɑŬ ɏɜŬ ˊɟɞɠ ŰɟɑŬ), ɏɢŮɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ŭɘŬəɟɘŰɞˊɞɑɖůɖɠ Űɤɜ 

ŬɟŭŮɨůŮɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ əŬɘ Űɤɜ ŬɜŬɔəɩɜ Űɖɠ əɎɗŮ 

əŬɚɚɘɏɟɔŮɘŬɠ. ɆŰɖɟɑɕŮŰŬɘ ůŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ˊŮɟɘɞɟɘůɛɞɨɠ, ɧˊɤɠ ɖ ŬɚŬŰɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ɜŬ ɛɖɜ ɝŮˊŮɟɎůŮɘ ɛɘŬ ɛɏɔɘůŰɖ Űɘɛɐ, əɎŰɘ ˊɞɡ ůɡɜŭɏŮŰŬɘ 

ɎɛŮůŬ əŬɘ ɛŮ Űɞ ŮɚɎɢɘůŰɞ ɧɟɘɞ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. ȷˊɧ Űɘɠ ŰɟŮɘɠ 

əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ŬˊɞŭŮɑɢɗɖəŮ ɧŰɘ ɖ ɛɞɜŬŭɘəɐ əŬɚɚɘɏɟɔŮɘŬ ɔɘŬ Űɖɜ ɞˊɞɑŬ 

ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ɛŮɑɔɛŬ ŬɟŭŮɡŰɘəɞɨ əŬɘ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ (Űɤɜ 5 əŬɘ 7 

dS/m) ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ ɛŮ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%, 

ŮɑɜŬɘ Űɞ ɓŬɛɓɎəɘ. ũɘŬ Űɞɜ ŬɟŬɓɧůɘŰɞ əŬɘ Űɖ ɛɖŭɘəɐ ɞɘ əɨəɚɞɘ ɎɟŭŮɡůɖɠ əŬɘ ɛŮ ɜŮɟɧ 

ůŰɟɎɔɔɘůɖɠ, ŮɘŭɘəɎ Űɤɜ 7 dS/m, ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ˊɞɚɨ ɚɑɔɞɡɠ, ɔɘŬ ŮɚɎɢɘůŰɖ 

ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 100%. ȷɜ Űɞ ŮɚɎɢɘůŰɞ ɧɟɘɞ ůɢŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ ˊɏůŮɘ ůŰɞ 90%, 

ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɤɜ 5 dS/m ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ɞɘ ŭɨɞ ŬɡŰɏɠ əŬɚɚɘɏɟɔŮɘŮɠ 

ɛˊɞɟŮɑ ɜŬ ŬɟŭŮɡɗɞɨɜ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ. ɋůŰɧůɞ, ɛŮ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ Űɤɜ 

7 dS/m ůŰɞ ɜŮɟɧ ŮűŬɟɛɞɔɐɠ, ŮəŰɧɠ Ŭˊɧ Űɞ ɓŬɛɓɎəɘ, ɛɧɜɞ ɖ ɛɖŭɘəɐ ɛˊɞɟŮɑ ɜŬ 

ŬɟŭŮɡɗŮɑ ůŮ ɧɚɞɡɠ Űɞɡɠ əɨəɚɞɡɠ ɔɘŬ ŮɚɎɢɘůŰɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 90%. ȷɜŰɑɗŮŰŬ, ɞ 

ŬɟŬɓɧůɘŰɞɠ Ŭˊɧ Űɞɜ 9ɞ əɨəɚɞ əŬɘ ɛŮŰɎ, ŬˊɞŭŮɘəɜɨɞɜŰŬɠ ɏŰůɘ Űɖɜ ŮɡŮɟɔŮŰɘəɐ 

ŮˊɑŭɟŬůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ Ŭɜɞɢɐɠ ůŰɖɜ 

ŬɚŬŰɧŰɖŰŬ, Ŭəɧɛɖ əŬɘ ɔɘŬ ɛɘŬ ˊɞɚɨ ŮɡŬɑůɗɖŰɖ ůôŬɡŰɐɜ əŬɚɚɘɏɟɔŮɘŬ, ɧˊɤɠ ɞ 

ŬɟŬɓɧůɘŰɞɠ.   

¶ ɀŮ ɓɎůɖ Űɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɘɠ əɚɑůŮɘɠ Űɞɡ ůŰɟŬɔɔɘůŰɘəɞɨ ŭɘəŰɨɞɡ, 

ŮˊŮɚɏɔɖ ɤɠ ɓɏɚŰɘůŰɖ ɗɏůɖ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ˊɟɞŰŮɘɜɧɛŮɜɞɡ ɏɟɔɞɡ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ, ɖ ŬɟŭŮɡŰɘəɐ ɕɩɜɖ Űɞɡ 

ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3 (ɛɧɜɞ ůôŬɡŰɐ, ŮəŰɧɠ Ŭˊɧ Űɖɜ ŮˊɎɟəŮɘŬ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ, 

ɓɎůŮɘ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ ɢɎɟŬɝɖɠ Űɖɠ əɨɟɘŬɠ ŭɘɩɟɡɔŬɠ əŬɘ Űɖɠ əɨɟɘŬɠ ŰɎűɟɞɡ, 

ŮɝŬůűŬɚɑɕŮŰŬɘ Űɞ ŮɚɎɢɘůŰɞ ɛɐəɞɠ ůɨɜŭŮůɖɠ Űɤɜ ŭɨɞ, ůɡɜ Űɞ ɧŰɘ ŮɑɜŬɘ ɖ ɚɘɔɧŰŮɟɞ 

ŮˊɘɓŬɟɡɛɏɜɖ ɛŮ ŬɔɟɞɢɖɛɘəɎ). ɆŰɖɟɘɕɧɛŮɜɞɘ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ 0-

1, ˊɟɞŰŮɑɜŮŰŬɘ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɖɠ ɕɩɜɖɠ ŬɡŰɐɠ (ɏəŰŬůɖɠ 6333 ůŰɟŮɛɛɎŰɤɜ), ɤɠ 
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ɛɞɜɞəŬɚɚɘɏɟɔŮɘŬ, Űɞ ɓŬɛɓɎəɘ. ȼ ŰŮɢɜɘəɐ ɚɨůɖ ɗŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭŮɝŬɛŮɜɐ 

ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 17000 əɡɓɘəɩɜ (Űɞ 1/3 Űɤɜ ɖɛŮɟɐůɘɤɜ 

ŬɜŬɔəɩɜ ůŮ ɜŮɟɧ Űɞɡ ɓŬɛɓŬəɘɞɨ ůŮ əɎɗŮ əɨəɚɞ ɎɟŭŮɡůɖɠ ŭɘɎɟəŮɘŬɠ 5 ɖɛŮɟɩɜ, 

ˊɞɡ ɗŬ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ), ŬɜŰɚɘɞůŰɎůɘɞ ɛŮ ŮɔəŬŰŮůŰɖɛɏɜɖ ɘůɢɨ 

60 ȼɅ əŬɘ Ŭɔɤɔɧ ɛŮŰŬűɞɟɎɠ ū500 6 atm Ŭˊɧ PVC, ɛɐəɞɡɠ 1.27 ɢɚɛ, ˊɞɡ ɗŬ 

ɛŮŰŬűɏɟŮɘ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ ůŰɖɜ əɨɟɘŬ ŬɟŭŮɡŰɘəɐ ŭɘɩɟɡɔŬ, ůŮ ůɖɛŮɑɞ Űɖɠ ˊɞɡ 

ɗŬ ŬˊɏɢŮɘ 2 ɢɚɛ Ŭˊɧ Űɞ ŬɜŰɚɘɞůŰɎůɘɞ ȷ3. ȼ ŭŮɝŬɛŮɜɐ ŬɡŰɐ ɗŬ ɔŮɛɑɕŮɘ Ŭˊɧ Űɞɜ 

ɜɧŰɘɞ əɚɎŭɞ Űɖɠ əɨɟɘŬɠ ůŰɟŬɔɔɘůŰɘəɐɠ ŰɎűɟɞɡ, ˊɞɡ ïůɨɛűɤɜŬ ɛŮ Űɘɠ ɛŮŰɟɐůŮɘɠ 

Ŭˊɧ Űɞ ɡűɘůŰɎɛŮɜɞ ŬɜŰɚɘɞůŰɎůɘɞ ůŰɟɎɔɔɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ- ɗŬ ɛˊɞɟŮɑ ɜŬ 

ŰɟɞűɞŭɞŰŮɑ Űɖɜ ˊɟɞŰŮɘɜɧɛŮɜɖ ŭŮɝŬɛŮɜɐ ɛŮ ŰɞɡɚɎɢɘůŰɞɜ 20000 əɡɓɘəɎ 

ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ɖɛŮɟɖůɑɤɠ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ əɎɗŮ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ (Ŭˊɧ 

ɀɎɥɞ ɏɤɠ əŬɘ ɃəŰɩɓɟɘɞ), 1.36 106 (17000 m3 x 5 ɖɛ. x 16 əɨəɚɞɡɠ ɎɟŭŮɡůɖɠ) 

əɡɓɘəɎ ůŰɟŬɔɔɘůŰɘəɞɨ ɜŮɟɞɨ ɚɘɔɧŰŮɟŬ ɗŬ ŮəɓɎɚɚɞɡɜ ůŰɞɜ ȾɡˊŬɟɘůůɘŬəɧ əɧɚˊɞ 

əŬɘ ɘůɧˊɞůɞɠ ɧɔəɞɠ əŬɗŬɟɞɨ ɜŮɟɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŰɩɟŬ ɔɘŬ ɎɟŭŮɡůɖ, ɗŬ 

ɛˊɞɟŮɑ ɜŬ ŰɟɞűɞŭɞŰŮɑ Űɘɠ Ůəɓɞɚɏɠ Űɞɡ ȷɚűŮɘɞɨ ˊɞŰŬɛɞɨ, ɞ ɞˊɞɑɞɠ ůɐɛŮɟŬ, ŮɘŭɘəɎ 

əŬŰɎ Űɞɡɠ ɛɐɜŮɠ Ƚɞɨɚɘɞ əŬɘ ȷɨɔɞɡůŰɞ, ůŰŮɟŮɨŮɘ ˊɚɐɟɤɠ, ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ Űɞɡ 

ůɡɜɧɚɞɡ Űɖɠ ɛŮɘɤɛɏɜɖɠ əŬŰɎ Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ ˊŬɟɞɢɐɠ Űɞɡ, ɔɘŬ ŬɟŭŮɡŰɘəɞɨɠ 

ůəɞˊɞɨɠ. ȷəɧɛɖ, ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɗŬ 

ŬˊɞŰŮɚɏůŮɘ əŬɘ ɛɏůɞ ɚɑˊŬɜůɖɠ, ɚɧɔɤ Űɞɡ Ŭɡɝɖɛɏɜɞɡ űɞɟŰɑɞɡ Ŭɔɟɞɢɖɛɘəɩɜ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ, ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, ɜŬ ɛŮɘɤɗɞɨɜ ɞɘ ŬɜɎɔəŮɠ ɔɘŬ ɢɟɐůɖ 

ˊŮɟɘůůɧŰŮɟɤɜ ɚɘˊŬůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ. 

¶ ȷɜŬˊŰɨɢɗɖəŮ Ŭɚɔɧɟɘɗɛɞɠ ɞɘəɞɜɞɛɘəɐɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ 

əŬɗŬɟɐɠ ˊŬɟɞɨůŬɠ ŬɝɑŬɠ (NPV). ȷˊɧ ŰŬ ůŮɜɎɟɘŬ əŬŰŬɜɞɛɐɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

ůŰɘɠ ɕɩɜŮɠ Űɤɜ Űɟɘɩɜ ŬɟŭŮɡŰɘəɩɜ ŬɜŰɚɘɞůŰŬůɑɤɜ ȷ1, ȷ2, ȷ3 Űɖɠ ˊŮɟɘɞɢɐɠ, 

ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɖ ɞɘəɞɜɞɛɘəɎ ɓɏɚŰɘůŰɖ ɚɨůɖ ŮɑɜŬɘ ɖ Ůˊɘɚɞɔɐ Űɞɡ ɓŬɛɓŬəɘɞɨ ɤɠ 

ɛɞɜɞəŬɚɚɘɏɟɔŮɘŬɠ ůŰɖ ɕɩɜɖ Űɞɡ ŬɜŰɚɘɞůŰŬůɑɞɡ ȷ3. ɀɧɜɞ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ ɖ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ (NPV) Űɖɠ Ůˊɏɜŭɡůɖɠ Űɞɡ 

ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ 

(ŭŮɝŬɛŮɜɐ ŬˊɞɗɐəŮɡůɖɠ, ŬɜŰɚɘɞůŰɎůɘɞ ŮˊŬɜŬűɞɟɎɠ, əŬŰŬɗɚɘˊŰɘəɧɠ Ŭɔɤɔɧɠ), 

ɝŮˊŮɟɜɩɜŰŬɠ ůɖɛŬɜŰɘəɎ Űɖɜ əŬɗŬɟɐ ˊŬɟɞɨůŬ ŬɝɑŬ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰɎůŰŬůɖɠ 

(ɎɟŭŮɡůɖ ɛɧɜɞ ɛŮ ɜŮɟɧ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ). 
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¶ ȼ ɗŮɩɟɖůɖ ɛɘəɟɧŰŮɟɤɜ ůɢŮŰɘəɩɜ ŬˊɞŭɧůŮɤɜ ɔɘŬ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɞɡ 

ŬɟŬɓɧůɘŰɞɡ əŬɘ Űɖɠ ɛɖŭɘəɐɠ, ŮɑɜŬɘ ɞɘəɞɜɞɛɘəɎ ůɡɛűɏɟɞɡůŬ ɛɧɜɞ ɔɘŬ ɡˊŮɟ-

ŰɟɘˊɚŬůɘŬůɛɧ Űɖɠ Űɘɛɐɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ. ȷɡŰɧ űɡůɘəɎ, ůɨɛűɤɜŬ ɛŮ ŰŬ 

ůɖɛŮɟɘɜɎ ŭŮŭɞɛɏɜŬ, ŮɑɜŬɘ ŬŭɨɜŬŰɞ ɜŬ ůɡɛɓŮɑ, ŰɞɡɚɎɢɘůŰɞɜ ůŰɞ Ůɔɔɨɠ ɛɏɚɚɞɜ, 

ŬˊɞəɚŮɑɞɜŰŬɠ ɏŰůɘ Űɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŬɡŰɏɠ, 

ɩůŰŮ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ůɢŮŰɘəɐ Ŭˊɧŭɞůɐ Űɞɡɠ ůŰɞ 100%.  

 

7.2. ɄɟɞŰɎůŮɘɠ ɔɘŬ ůɡɜɏɢɘůɖ Űɖɠ ɏɟŮɡɜŬɠ 

ɄŬɟŬəɎŰɤ əŬŰŬɔɟɎűɞɜŰŬɘ ɛŮɟɘəɏɠ ˊɟɞŰɎůŮɘɠ, ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ 

ˊŮŭɑɞ ɛŮɚɚɞɜŰɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ůɢŮŰɑɕɞɜŰŬɘ ɎɛŮůŬ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘŬŰɟɘɓɐɠ: 

1. ȼ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ˊɟɧŰɡˊɖɠ ŬɔɟɞŰɘəɐɠ ɕɩɜɖɠ, ɧˊɞɡ ɗŬ ɛˊɞɟɞɨɜ ɜŬ ŮɚɏɔɢɞɜŰŬɘ 

ůŮ ˊŮɘɟŬɛŬŰɘəɧ ŮˊɑˊŮŭɞ ɞɘ ˊɟɤŰɧŰɡˊɞɘ Ŭɚɔɧɟɘɗɛɞɘ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ Ůŭɩ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ˊɟɞŰŮɑɜŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ůŮ ŮˊɘɚŮɔɛɏɜŮɠ 

əŬɚɚɘɏɟɔŮɘŮɠ, əŬɗɩɠ əŬɘ ŮűŬɟɛɞɔɐ ɜŮɟɞɨ əɚɘɛŬəɞɨɛŮɜɖɠ ŬɚŬŰɧŰɖŰŬɠ. ɀŮ Űɞ 

ůɡɜŮɢɐ ɏɚŮɔɢɞ Űɞɡ ɜŮɟɞɨ əŬɘ Űɞɡ ŮŭɎűɞɡɠ ůŰɖ ɕɩɜɖ ɟɘɕɞůŰɟɩɛŬŰɞɠ, ɗŬ əŬŰŬůŰŮɑ 

ŮűɘəŰɧ ɜŬ ŮɝŬɢɗɞɨɜ ˊɞɚɨŰɘɛŬ ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɖɠ ɛŮɗɧŭɞɡ. 

ȾɟɑůɘɛŬ ŮɟɤŰɐɛŬŰŬ, ɧˊɤɠ ɖ ɏəˊɚɡůɖ Űɤɜ ŬɚɎŰɤɜ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɤɜ 

ɢŮɘɛŮɟɘɜɩɜ ɓɟɞɢɞˊŰɩůŮɤɜ əŬɘ ɖ ɢɟɐůɖ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɤɠ ɛɏůɞɡ 

ɚɑˊŬɜůɖɠ, ɚɧɔɤ Űɞɡ Ŭɡɝɖɛɏɜɞɡ űɞɟŰɑɞɡ Ŭɔɟɞɢɖɛɘəɩɜ, ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ŬˊŬɜŰɖɗɞɨɜ ŭɘŮɝɞŭɘəɎ. Ⱥˊɘˊɚɏɞɜ, ɖ ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŮɝɘůɩůŮɤɜ 

Ŭˊɧŭɞůɖɠ CWSP Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ůɡůɢŮŰɘůŰŮɑ ɛŮ ˊɟŬɔɛŬŰɘəɎ 

ˊŮɘɟŬɛŬŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɚɚɘŮɟɔŮɘɩɜ. ȷəɧɛɖ, ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŮɘůŬɢɗɞɨɜ 

ůŰɘɠ ŮɝɘůɩůŮɘɠ ŬɡŰɏɠ ˊŮɟɘůůɧŰŮɟŮɠ ɛŮŰŬɓɚɖŰɏɠ, ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ Ŭˊɧŭɞůɖ 

Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ, ɧˊɤɠ ɞ ŭŮɑəŰɖɠ S.A.R., Űɞ ɨɣɞɠ ŮűŬɟɛɞɔɐɠ ə.Ŭ.  

2. ȺəŰɧɠ Ŭˊɧ Űɖɜ ŬɚŬŰɧŰɖŰŬ əŬɘ Űɖɜ ŬɚəŬɚɘəɧŰɖŰŬ, ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰŮɑ ůŮ ɓɎɗɞɠ əŬɘ 

ɖ ɛŮŰŬűɞɟɎ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɟɨˊɤɜ ï Ŭɔɟɞɢɖɛɘəɩɜ, əŬɗɩɠ ŮˊɘɓŬɟɨɜɞɡɜ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞ ɡˊɏŭŬűɞɠ əŬɘ Űɞɜ əŬŰɎɜŰɖ ŬˊɞŭɏəŰɖ. Ⱦɡɟɑɤɠ, ˊɟɏˊŮɘ ɜŬ 

ŭɘŮɟŮɡɜɖɗŮɑ ɞ əɨəɚɞɠ Űɞɡ ŬɕɩŰɞɡ, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ əɡɟɘɧŰŮɟɞ ˊɟɞɥɧɜ ɚɑˊŬɜůɖɠ 

Űɤɜ űɡŰɩɜ əŬɘ ŮɡɗɨɜŮŰŬɘ ɔɘŬ űŬɘɜɧɛŮɜŬ ŮɡŰɟɞűɘůɛɞɨ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ 
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ŭɘɎɗŮůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ. ȼ ɛɞɜŰŮɚɞˊɞɑɖůɖ Űɖɠ ɜɘŰɟɞˊɞɑɖůɖɠ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ Űɖɠ ŬɚɎŰɤůɖɠ əŬɘ Űɖɠ ŬɚəŬɚɑɤůɖɠ Űɤɜ ŮŭŬűɩɜ, 

ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɏɜŬ ŬůűŬɚɏůŰŮɟɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɞɡ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɔɘŬ 

ŬɟŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ȷɝɑɕŮɘ Ůˊɑůɖɠ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɛŮ Űɖ ɛŮɔɑůŰɖ ŭɡɜŬŰɐ 

ŬəɟɑɓŮɘŬ, ɞ ɓŬɗɛɧɠ ˊɞɡ Űɞ ɜŮɟɧ ůŰɟɎɔɔɘůɖɠ, ŮɝŬɘŰɑŬɠ Űɞɡ űɞɟŰɑɞɡ ɜɘŰɟɘəɩɜ, 

ɛˊɞɟŮɑ ɜŬ ŮɚŬŰŰɩůŮɘ Űɖɜ ŮűŬɟɛɞɔɐ Ŭɔɟɞɢɖɛɘəɩɜ ůŰŬ ŮŭɎűɖ Űɤɜ ˊŮɟɘɞɢɩɜ 

ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖɠ əŬɘ ŰŮɚɘəɎ, ɜŬ ˊŮɟɘɞɟɘůŰŮɑ Űɞ ɟɡˊŬɜŰɘəɧ űɞɟŰɑɞ ˊɞɡ 

əŬŰŬɚɐɔŮɘ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ. 

3. ȼ ɏɟŮɡɜŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊŮəŰŬɗŮɑ ůŰɖ ůɡůɢɏŰɘůɖ ŮŭŬűɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ, 

ɧˊɤɠ ɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ əŬɘ ɖ ŬɚŬŰɧŰɖŰŬ ɛŮ Űɞ ůɡɜŭɡŬůɛɧ űɤŰɞɔɟŬɛɛŮŰɟɘəɩɜ 

ɛŮɗɧŭɤɜ əŬɘ ŮˊɑɔŮɘɤɜ ɛŮŰɟɐůŮɤɜ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɞ ˊɞɘɞŰɘəɧɠ ɏɚŮɔɢɞɠ Űɖɠ 

əŬŰɎůŰŬůɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ əŬɘ ŮŭŬűɩɜ, ɗŬ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮŰŬɘ ŰŬɢɨŰŬŰŬ əŬɘ ůŮ 

ůɡɜɗɐəŮɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. 
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ɄŬɟɎɟŰɖɛŬ 

 

ɄɑɜŬəŬɠ ȷ1. ɆɡɜŰŮɚŮůŰɏɠ Űɖɠ Ůɝɑůɤůɖɠ Ŭˊɧŭɞůɖɠ Maas-Hoffman ɔɘŬ Űɘɠ əɡɟɘɧŰŮɟŮɠ 
əŬɚɚɘɏɟɔŮɘŮɠ 

 

ūɡŰɧ 
ȾŬŰɩűɚɘ (a) 

ECts 
Ⱦɚɑůɖ (b) 

ECslope 

ɆɘŰɖɟɎ əŬɘ əŬɟˊɞɑ 
  ȾɟɘɗɎɟɘ 8.0 5.0 

ūŬůɧɚɘ 1.0 19.0 

ȷɟŬɓɧůɘŰɞɠ 1.7 12.0 

ȸŬɛɓɎəɘ 7.7 5.2 

Ʌɨɕɘ 3.0 12.0 

Ɇɧɟɔɞ 6.8 16.0 

ɆɑəŬɚɖ 11.4 10.8 

ɆɞɔɘŬ 5.0 20.0 

ȻŬɢŬɟɧŰŮɡŰɚɞ 7.0 5.9 

ɆɘŰɎɟɘ 6.0 7.1 

ɀɖŭɘəɐ əŬɘ ȻɤɞŰɟɞűɏɠ 
 ɀɖŭɘəɐ (alfalfa) 2.0 7.3 

Bermuda grass 6.9 7.7 

ȾɟɘɗɎɟɘ (ɕɤɞŰɟɞűɐ) 6.0 7.1 

ȷɟŬɓɧůɘŰɞɠ (ɕɤɞŰɟɞűɐ) 1.8 7.4 

ɆɘŰɎɟɘ (ɕɤɞŰɟɞűɐ) 4.5 2.6 

Ɇɧɟɔɞ ɆɞɡŭɎɜ (ɕɤɞŰɟɞűɐ) 2.8 4.3 

ȿŬɢŬɜɘəɎ 
  ȿɎɢŬɜɞ 1.8 9.7 

ȾŬɟɧŰɞ 1.0 14.0 

ɀŬɟɞɨɚɘ 1.3 13.0 

ȾɟŮɛɛɨŭɘ 1.2 16.0 

ɄŬŰɎŰŬ 1.7 12.0 

ɆˊŬɜɎəɘ 2.0 7.6 

ɇɞɛɎŰŬ 2.5 9.9 
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ɄɑɜŬəŬɠ ȷ2. ȷˊɞŰŮɚɏůɛŬŰŬ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ˊɟɞ-ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ 

 

 

ȹȺȽũɀȷ Br
-
 Cl

-
 F

-
 NO3

-
 PO4

3-
 SO4

2-
 Na

+
 NH4

+
 K

+
 Mg

2+
 Ca

2+
 HCO3

-
 DO EC TDS pH TSS TH S.A.R. %Na

+
 R.S.C. T 

 mg L-1 dS m
-1
 mg L

-1
 

 
mg L

-1
 

mg L
-1 

CaCO3  
- % 

 
o
C 

S01A 1.66 58.00 0.75 0.78 0.04 162.51 198.82 0.00 1.88 46.02 65.73 484.00 0.10 1.65 1079.00 7.73 0.02 353.70 4.60 55.13 0.9 13.20 

S02A 23.34 9310.80 0.38 0.77 1.52 1180.31 4355.38 1.00 165.90 544.16 248.75 248.00 0.14 25.82 16770.00 7.57 0.05 2861.21 35.40 77.19 -53.2 14.00 

S03A 25.41 8686.50 0.42 0.66 2.67 1084.82 4057.94 0.79 154.96 506.59 236.52 246.00 0.06 15.23 16393.00 7.81 0.11 2676.03 34.11 77.12 -49.5 12.20 

S04A 0.75 232.94 0.65 0.30 0.01 75.69 270.28 0.00 15.19 26.28 65.11 357.00 0.08 1.92 1248.00 8.18 0.08 270.92 7.14 69.14 0.4 12.50 

S05A 14.21 5282.82 0.47 0.53 0.67 958.34 2610.36 2.86 88.98 325.99 282.13 460.00 0.01 16.40 10666.00 7.26 0.03 2046.85 25.09 73.88 -33.4 12.20 

S06A 7.21 2433.73 0.36 0.52 0.01 369.66 1314.14 0.34 42.79 146.12 178.81 416.00 0.50 8.51 5531.00 7.81 0.01 1048.32 17.65 73.53 -14.2 12.40 

S08A 27.26 9752.14 0.6 1.08 1.41 1436.19 4608.80 1.09 156.09 541.00 340.63 308.00 0.11 28.60 18590.00 7.70 0.09 3077.89 36.12 76.85 -56.5 10.80 

S09A 7.16 2746.29 0.53 1.62 0.01 714.88 1454.16 0.00 51.42 177.62 247.04 404.00 7.00 9.78 6390.00 7.62 0.04 1348.54 17.22 70.53 -20.4 12.90 

S11A 0.30 71.43 0.27 0.59 0.01 60.95 63.81 0.18 3.08 17.92 122.90 424.00 2.26 1.20 780.00 7.64 0.01 380.99 1.42 27.24 -0.7 14.10 

S13A 1.64 522.39 0.34 0.08 0.01 314.45 387.04 1.09 10.16 51.60 196.97 440.00 1.26 3.30 2145.00 7.39 0.02 704.75 6.34 54.80 -6.9 12.40 

S14A 1.60 294.50 0.41 3.27 0.01 442.10 241.52 0.00 16.22 52.84 220.46 340.00 0.51 2.67 1735.00 7.47 0.04 768.61 3.79 41.53 -9.8 14.20 

S15A 24.47 11022.48 0.63 5.08 1.96 1455.40 5243.90 0.65 157.12 584.83 399.13 250.00 0.76 30.33 19708.00 7.72 0.03 3404.52 39.07 77.31 -64.0 14.20 

S16A 8.66 1851.03 0.38 0.75 1.78 635.27 1061.95 6.88 24.87 143.92 281.80 470.00 0.57 7.59 4927.00 7.50 0.03 1296.77 12.82 64.35 -18.2 14.80 

S19A 0.17 47.48 0.19 1.68 0.76 107.67 46.18 1.78 6.55 17.13 89.31 220.00 6.20 0.86 559.00 7.20 0.04 293.76 1.17 27.02 -2.3 14.90 

S20A 4.21 2629.19 0.69 1.14 0.42 657.39 1495.86 0.17 28.65 115.02 269.97 252.00 5.00 9.95 6467.00 7.25 0.02 1148.28 19.19 74.12 -18.8 16.10 

ɀ.Ƀ. 9.87 3662.78 0.47 1.26 0.75 643.71 1827.34 1.12 61.59 219.80 216.35 354.60 1.64 10.92 7532.53 7.59 0.04 1445.41 17.41 62.65 -23.1 13.39 

ɇɡˊ. ȷˊ. 10.27 4050.07 0.17 1.31 0.89 483.96 1860.03 1.78 64.46 217.90 98.19 94.35 2.40 10.24 7047.85 0.26 0.03 1092.13 13.63 17.74 21.8 1.37 
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ɄɑɜŬəŬɠ ȷ3. ȷˊɞŰŮɚɏůɛŬŰŬ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ɜŮɟɞɨ ůŰɟɎɔɔɘůɖɠ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ 

 

ȹȺȽũɀȷ Br
-
 Cl

-
 F

-
 NO3

-
 PO4

3-
 SO4

2-
 Na

+
 NH4

+
 K

+
 Mg

2+
 Ca

2+
 HCO3

-
 DO EC TDS pH TSS TH S.A.R. %Na

+
 R.S.C. T 

 mg L-1 dS m
-1
 mg L

-1
 

 
mg L

-1
 

mg L
-1 

CaCO3  
- % 

 o
C 

S01S 0.07 8.00 0.14 0.06 0.30 26.29 9.00 0.03 2.00 13.00 67.00 196.00 10.40 0.49 321.70 8.20 0.10 221.80 0.30 9.40 -1.2 11.10 

S02S 5.87 1893.00 0.18 0.44 0.08 236.89 988.00 0.00 38.00 132.00 111.00 201.00 12.40 6.83 4433.00 8.00 0.01 821.10 15.00 72.80 -13.1 10.30 

S03S 0.18 49.00 0.10 1.11 0.98 28.13 34.00 0.00 3.00 12.00 56.00 190.00 11.50 0.73 474.50 8.50 0.00 189.70 1.10 28.80 -0.7 12.00 

S04S 0.02 5.00 0.16 0.45 0.03 22.87 5.00 0.01 1.00 9.00 54.00 181.00 10.20 0.48 310.10 8.30 0.03 172.20 0.20 6.70 -0.5 10.70 

S05S 6.17 1887.00 0.18 0.45 0.03 211.89 995.00 0.01 36.00 130.00 109.00 198.00 11.80 6.72 4374.50 8.20 0.02 810.00 15.20 73.20 -13.0 11.30 

S06S 2.83 482.00 0.19 0.37 1.54 128.24 334.00 0.00 11.00 42.00 105.00 257.00 11.60 2.74 1781.00 8.10 0.00 436.40 7.00 62.90 -4.5 11.00 

S07S 19.98 1618.00 0.47 5.73 0.01 408.21 1130.00 0.00 41.00 131.00 228.00 318.00 12.00 6.82 4439.50 8.10 0.01 1106.30 14.80 69.40 -16.9 10.50 

S08S 15.90 5346.00 0.47 0.01 0.01 688.17 3257.00 0.00 82.00 360.00 244.00 228.00 12.00 18.34 11934.00 7.80 0.03 2090.70 31.00 77.50 -38.1 11.20 

S09S 2.01 820.00 0.36 7.83 0.01 338.02 661.00 0.00 25.00 85.00 172.00 315.00 11.60 4.59 2977.00 8.00 0.02 779.00 10.30 65.30 -10.4 11.50 

S10S 0.01 7.00 0.13 1.70 0.01 35.41 7.00 0.02 1.00 11.00 68.00 180.00 11.70 0.48 311.40 8.70 0.00 214.80 0.20 6.70 -0.4 11.90 

S11S 0.30 95.00 0.20 2.14 0.01 112.90 69.00 0.00 4.00 21.00 82.00 201.00 13.10 0.99 643.50 8.50 0.00 289.60 1.80 35.00 -1.3 11.70 

S12S 0.21 47.00 0.24 0.22 0.01 74.72 47.00 0.02 2.00 15.00 88.00 234.00 9.70 0.83 539.50 7.70 0.02 282.00 1.20 27.20 -2.5 12.20 

S13S 0.01 2266.00 0.44 68.99 0.01 622.00 1489.00 0.00 37.00 172.00 589.00 356.00 11.90 9.07 5895.00 7.90 0.04 2181.10 13.90 60.10 -1.8 9.90 

S14S 14.14 4535.00 0.38 4.48 0.01 649.77 2728.00 0.00 75.00 294.00 256.00 215.00 9.70 14.38 9347.00 7.90 0.03 1848.50 27.60 76.50 -37.8 12.90 

S15S 0.94 360.00 0.19 0.01 1.02 108.69 229.00 0.00 8.00 34.00 124.00 210.00 11.00 2.04 1326.00 8.20 0.00 451.70 4.70 53.00 -33.4 13.30 

S16S 0.37 163.00 0.15 0.52 0.01 70.25 95.00 0.05 4.00 20.00 78.00 180.00 12.90 1.13 734.50 8.30 0.01 275.40 2.50 43.40 -5.6 11.30 

S17S 0.07 6.00 0.12 1.72 0.01 33.22 6.00 0.00 1.00 11.00 63.00 171.00 12.00 0.47 304.90 8.50 0.00 202.70 0.20 6.30 -2.6 10.50 

S18S 3.63 2392.00 0.70 1.84 0.64 605.10 1793.00 0.00 36.00 118.00 274.00 203.00 11.00 11.22 7299.50 7.60 0.01 1168.60 22.80 77.10 -0.5 10.70 

ɀ.Ƀ. 4.04 1221.06 0.27 5.45 0.26 244.49 770.89 0.01 22.61 89.44 153.78 224.11 11.47 4.91 3191.48 8.14 0.02 752.31 9.43 47.29 -10.2 11.33 

ɇɡˊ. ȷˊ. 6.22 1608.83 0.17 16.01 0.46 243.83 989.55 0.01 25.55 102.58 131.34 53.51 0.98 5.39 3503.19 0.30 0.02 673.89 10.00 27.17 12.7 0.89 
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ɄɑɜŬəŬɠ ȷ4.  ȷˊɞŰŮɚɏůɛŬŰŬ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ŮŭŬűɘəɩɜ ŮəɢɡɚɘůɛɎŰɤɜ ˊɟɞ-ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ 

 

ȹȺȽũɀȷ Br
-
 NO2

-
 NO3

-
 Cl

-
 F

-
 PO4

3-
 SO4

2-
 K

+
 Li

+
 Mg

2+
 Na

+
 NH4

+
 Ca

2+
 pH ECe  S.A.R. E.S.P. 

 mg L-1  
dS m

-1
  - 

SA1 0.00 3.34 241.69 11.53 0.98 0.00 40.52 11.09 0.00 8.02 12.42 4.29 166.41 7.50 1.99 0.24 2.20 
SA2 4.74 5.24 19.62 2406.00 3.98 0.00 2309.76 25.46 0.03 96.26 2340.34 6.35 318.18 7.50 32.04 29.37 32.20 
SA3 0.00 3.76 39.66 10.89 1.12 0.00 14.67 15.55 0.00 4.84 11.02 7.97 91.38 7.58 0.27 0.34 2.30 
SA4 0.34 4.78 52.60 14.85 1.02 0.00 36.79 11.57 0.00 7.26 13.57 4.95 101.23 7.72 0.75 0.34 2.30 
SA5 0.74 12.75 62.90 65.10 1.23 0.00 70.28 26.26 0.00 9.83 49.26 8.84 149.72 7.48 1.65 1.02 3.00 
SA6 15.00 0.00 70.40 6814.12 2.17 0.00 1979.01 114.27 0.09 366.26 4078.37 16.59 710.94 7.30 63.86 30.83 33.70 
SA7 0.00 3.09 16.99 24.06 2.51 0.00 102.31 35.25 0.02 18.04 53.66 3.96 333.28 7.74 1.54 0.73 2.70 
SA8 1.00 3.99 362.65 14.73 2.34 0.00 287.56 32.97 0.00 21.23 34.66 11.48 303.21 7.53 4.19 0.53 2.50 
SA9 0.00 0.29 3.02 5.04 0.75 0.00 8.45 11.02 0.00 2.27 3.41 1.89 47.43 7.70 0.17 0.15 2.10 
SA10 0.00 4.50 52.30 50.00 1.60 0.00 500.30 31.32 0.00 19.85 33.30 9.30 331.32 7.30 6.67 3.45 5.50 
SA11 0.60 4.68 55.82 49.97 1.58 0.00 538.80 29.88 0.00 20.32 34.96 9.78 329.97 7.25 4.25 0.53 2.50 
SA12 0.00 1.72 16.00 4.99 2.40 0.00 33.70 22.52 0.00 3.42 5.31 2.40 71.45 7.67 0.44 0.15 2.10 
SA13 0.00 4.72 80.46 10.18 2.68 0.00 39.68 15.18 0.00 7.41 9.43 4.70 119.87 7.66 1.16 0.24 2.20 
SA14 0.00 2.73 50.34 23.63 2.28 0.00 31.86 24.54 0.00 4.49 7.29 7.32 87.25 7.40 0.75 0.24 2.20 
SA15 0.00 5.74 263.82 11.01 2.09 0.00 643.92 40.49 0.00 24.16 17.09 9.38 443.21 7.28 5.02 0.24 2.20 
SA16 0.00 0.97 106.70 6.31 0.53 0.00 49.88 5.92 0.00 7.38 4.60 7.81 96.98 7.30 0.75 0.15 2.10 
SA17 0.00 0.40 40.84 4.40 0.60 0.00 13.44 6.54 0.00 1.82 4.11 9.51 50.87 7.37 0.22 0.15 2.10 
SA18 0.00 1.71 309.63 6.69 1.90 0.00 479.17 40.52 0.00 19.41 8.83 45.06 588.68 7.08 5.13 0.15 2.10 
SA19 0.00 4.41 32.58 6.12 2.17 0.00 9.47 5.04 0.00 3.84 10.30 1.66 70.30 7.75 0.22 0.34 2.30 
SA20 0.00 3.31 165.63 7.41 1.67 0.00 118.46 16.42 0.00 8.98 9.12 4.42 178.14 7.40 1.88 0.15 2.10 

ɀ.Ƀ. 1.12 3.61 102.18 477.35 1.78 0.00 365.40 26.09 0.01 32.75 337.05 8.88 229.49 7.48 6.65 3.47 5.52 
ɇ.ȷˊ. 3.44 2.77 106.91 1584.05 0.85 0.00 644.32 23.62 0.02 81.10 1022.08 9.26 187.04 0.19 15.10 9.14 9.41 
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ɄɑɜŬəŬɠ ȷ5. ȷˊɞŰŮɚɏůɛŬŰŬ ˊɞɘɞŰɘəɩɜ ŬɜŬɚɨůŮɤɜ ŮŭŬűɘəɩɜ ŮəɢɡɚɘůɛɎŰɤɜ ɛŮŰŬ-ŬɟŭŮɡŰɘəɐɠ ˊŮɟɘɧŭɞɡ 

ȹȺȽũɀȷ Br
-
 NO2

-
 NO3

-
 Cl

-
 F

-
 PO4

3-
 SO4

2-
 K

+
 Li

+
 Mg

2+
 Na

+
 NH4

+
 Ca

2+
 pH ECe  S.A.R. E.S.P. 

 mg L-1  
dS m

-1
  - 

SS1 0.00 1.17 58.79 11.98 1.17 0.00 20.41 5.63 0.00 2.74 9.14 8.99 52.80 7.56 0.94 0.34 2.30 

SS2 0.00 2.52 23.16 9.75 1.21 0.00 28.95 7.26 0.00 5.78 12.11 5.96 225.95 7.65 0.44 0.24 2.20 

SS3 0.00 0.00 89.66 14779.81 5.35 0.00 1276.34 142.28 0.09 839.59 7333.84 13.50 977.01 6.78 92.90 41.41 44.60 

SS4 0.00 0.73 52.78 60.51 1.59 0.00 55.52 34.64 0.00 10.33 60.88 11.71 63.83 7.40 0.83 1.89 3.90 

SS5 0.00 4.56 128.26 24.83 1.71 0.00 640.73 24.76 0.00 33.25 39.46 5.85 437.35 7.66 4.80 0.53 2.50 

SS6 0.00 0.40 16.15 3.29 1.07 0.00 22.72 5.71 0.00 1.96 3.58 7.11 41.81 7.76 <0.17 0.15 2.10 

SS7 0.78 117.37 7.48 3.37 0.32 0.00 8.75 4.84 0.00 2.14 4.01 4.24 97.52 7.85 <0.17 0.15 2.10 

SS8 0.00 0.00 116.84 13.56 2.29 0.00 292.05 18.82 0.00 18.72 15.99 3.69 216.30 7.25 2.81 0.24 2.20 

SS9 0.81 6.81 682.51 15.73 2.44 0.00 1012.59 19.56 0.00 59.86 37.58 5.52 699.22 7.36 8.33 0.34 2.30 

SS10 0.00 1.17 17.87 4.11 1.52 0.00 23.27 15.59 0.00 2.71 5.06 6.53 48.71 7.50 <0.17 0.15 2.10 

SS11 0.50 5.60 214.52 9.75 1.98 0.00 117.34 31.11 0.00 12.22 13.32 4.74 318.50 7.48 2.15 0.24 2.20 

SS12 0.00 1.81 323.72 20.99 2.17 0.00 166.47 12.52 0.00 15.22 19.46 5.68 235.60 7.51 2.92 0.34 2.30 

SS13 0.00 1.43 93.51 4.25 2.17 0.00 42.77 8.23 0.00 5.98 17.15 11.62 92.28 7.62 0.94 0.44 2.40 

SS14 2.38 2.67 229.75 488.97 2.91 0.00 2215.50 89.66 0.02 66.31 127.32 4.10 1284.06 6.94 15.84 0.92 2.90 

SS15 0.00 5.86 207.89 28.76 0.10 0.00 1189.68 35.34 0.00 38.16 27.98 4.08 810.15 7.47 7.23 0.24 2.20 

SS16 0.00 5.26 180.88 28.84 3.68 0.00 1282.62 3.06 0.00 36.40 65.30 4.50 643.68 7.38 7.12 0.63 2.60 

SS17 0.00 0.33 31.63 5.63 1.00 0.00 48.40 3.54 0.00 3.98 4.91 6.06 144.03 7.60 0.38 0.15 2.10 

SS18 0.00 3.62 28.74 3.28 2.08 0.00 143.59 16.10 0.00 7.77 7.00 5.76 287.29 7.53 1.05 0.15 2.10 

SS19 0.53 2.20 85.36 5.34 1.95 0.00 12.41 4.72 0.00 3.68 7.44 6.43 72.65 7.53 0.61 0.24 2.20 

SS20 0.00 2.22 56.37 13.83 1.21 0.00 125.74 11.22 0.00 6.19 11.45 6.15 246.51 7.48 1.27 0.24 2.20 

ɀ.Ƀ. 0.25 8.29 132.29 776.83 1.90 0.00 436.29 24.73 0.01 58.65 391.15 6.61 349.76 7.47 7.54 2.45 4.48 
ɇ.ȷˊ. 0.57 25.76 155.92 3297.69 1.16 0.00 624.07 33.92 0.02 184.82 1634.41 2.75 352.48 0.25 20.48 9.18 9.45 
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ɄɑɜŬəŬɠ ȷ6. Ɉˊɞɚɞɔɘůɛɧɠ ɓŬɟɩɜ wi ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ i ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ 
ɓŬɛɓŬəɘɞɨ (Eɝ. 4.8Ŭ əŬɘ 4.8ɓ) 

 

 
Βαμβάκι 

    

      a/a Kc
(1) Ia Kc∙Ia (Kc∙Ia)/SUM Π.Α.(2) 

1 
   

0.00000   ɀ 

2 
   

0.00000   ɀ 

3 
   

0.00000   Ƚ 

4 0.70 0.18750   0.13125   0.02120   Ƚ 

5 0.70 0.22500   0.15750   0.02544   Ƚ 

6 0.70 0.26250   0.18375   0.02968   ȽɃɈȿ 

7 0.70 0.30000   0.21000   0.03392   ȽɃɈȿ 

8 0.70 0.33750   0.23625   0.03816   ȽɃɈȿ 

9 0.70 0.37500   0.26250   0.04240   ȽɃɈȿ 

10 0.70 0.41250   0.28875   0.04664   ȽɃɈȿ 

11 0.70 0.45000   0.31500   0.05088   ȷ 

12 0.70 0.48750   0.34125   0.05512   ȷ 

13 0.70 0.52500   0.36750   0.05936   ȷ 

14 1.05 0.56250   0.59063   0.09540   ȷ 

15 1.05 0.60000   0.63000   0.10176   ȷ 

16 1.05 0.66250   0.69563   0.11236   Ɇ 

17 1.05 0.72500   0.76125   0.12296   Ɇ 

18 0.60 0.78750   0.47250   0.07632   Ɇ 

19 0.60 0.91250   0.54750   0.08843   Ƀ 

SUM: 
  

6.19125   1.00000   
  

  (1). Φυτικοί συντελεστές με στάδια ανάπτυξης 30/60/45/25 ημέρες.  

  (2). Π.Α.: Πρόγραμμα Αρδεύσεων. 
    (*).  Εξ. (4.8β) με Dmax= 200 cm, DGS=160 ημ. 
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ɄɑɜŬəŬɠ ȷ7. Ɉˊɞɚɞɔɘůɛɧɠ ɓŬɟɩɜ wi ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ i ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ 
ŬɟŬɓɧůɘŰɞɡ (Ⱥɝ. 4.8Ŭ əŬɘ 4.8ɓ) 

 

 
Αραβόσιτος 

    

      a/a Kc
(1) Ia Kc∙Ia (Kc∙Ia)/SUM Π.Α.(2) 

1 
   

0.00000   ɀ 

2 
   

0.00000   ɀ 

3 
   

0.00000   Ƚ 

4 0.80 0.20000   0.16000   0.02110   Ƚ 

5 0.80 0.24000   0.19200   0.02532   Ƚ 

6 0.80 0.28000   0.22400   0.02954   ȽɃɈȿ 

7 0.80 0.32000   0.25600   0.03376   ȽɃɈȿ 

8 0.80 0.36000   0.28800   0.03797   ȽɃɈȿ 

9 1.05 0.40000   0.42000   0.05538   ȽɃɈȿ 

10 1.05 0.44000   0.46200   0.06092   ȽɃɈȿ 

11 1.05 0.48000   0.50400   0.06646   ȷ 

12 1.05 0.52000   0.54600   0.07199   ȷ 

13 1.05 0.56000   0.58800   0.07753   ȷ 

14 1.05 0.60000   0.63000   0.08307   ȷ 

15 1.05 0.64000   0.67200   0.08861   ȷ 

16 1.05 0.70667   0.74200   0.09784   Ɇ 

17 1.05 0.77333   0.81200   0.10707   Ɇ 

18 0.60 0.84000   0.50400   0.06646   Ɇ 

19 0.60 0.97333   0.58400   0.07700   Ƀ 

SUM: 
  

7.58400   1.00000   
  

         (1). Φυτικοί συντελεστές με στάδια ανάπτυξης 25/40/60/25 ημέρες.  

  
(2). Π.Α.: Πρόγραμμα Αρδεύσεων. 

             (*). Εξ. (4.8β) με Dmax= 180 cm, DGS=150  ημ. 
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ɄɑɜŬəŬɠ ȷ8. Ɉˊɞɚɞɔɘůɛɧɠ ɓŬɟɩɜ wi ŬɜɎ əɨəɚɞ ɎɟŭŮɡůɖɠ i ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɖɠ 
ɛɖŭɘəɐɠ (2 əɞˊɏɠ ŬɜɎ ŬɟŭŮɡŰɘəɐ ˊŮɟɑɞŭɞ), (Ⱥɝ. 4.8Ŭ əŬɘ 4.8ɓ) 

 

 
Μηδική 

    

      a/a Kc
(1) Ia Kc∙Ia (Kc∙Ia)/Σ(Kc∙Ia) Π.Α.(2) 

1 
    

ɀ 

2 
    

ɀ 

3 
    

Ƚ 

4 
    

Ƚ 

5 
    

Ƚ 

6 
   

0 ȽɃɈȿ 

7 0.80 0.16000   0.12800   0.01875   ȽɃɈȿ 

8 0.80 0.32000   0.25600   0.03750   ȽɃɈȿ 

9 1.20 0.48000   0.57600   0.08438   ȽɃɈȿ 

10 1.20 0.64000   0.76800   0.11251   ȽɃɈȿ 

11 1.18 0.80000   0.94400   0.13829   ȷ 

12 1.18 0.96000   1.13280   0.16595   ȷ 

13 
   

0 ȷ 

14 0.80 0.16000   0.12800   0.01875   ȷ 

15 0.80 0.32000   0.25600   0.03750   ȷ 

16 1.20 0.53333   0.64000   0.09376   Ɇ 

17 1.20 0.74667   0.89600   0.13126   Ɇ 

18 1.18 0.93333   1.10133   0.16134   Ɇ 

19         Ƀ 

SUM: 
  

6.82613   1.00000   
  

         (1). Φυτικοί συντελεστές με στάδια ανάπτυξης ανά κοπή: 5/15/10/5 ημέρες.  

  

(2). Π.Α.: Πρόγραμμα Αρδεύσεων. 
(*).  Εξ. (4.8β) με Dmax= 240 cm, DGS=35 ημ. 
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ɄɑɜŬəŬɠ ȷ9. ɀɏɔɘůŰŬ ɧɟɘŬ ŬɚŬŰɧŰɖŰŬɠ ɜŮɟɞɨ ŮűŬɟɛɞɔɐɠ ECmax ɔɘŬ ůɢŮŰɘəɐ Ŭˊɧŭɞůɖ 
əŬɚɚɘɏɟɔŮɘŬɠ 100% əŬɘ 90% (ȷyers and Westcot 1985) 

 

ȾŬɚɚɘɏɟɔŮɘŬ 
RY=100%  RY=90% 

ȺCmax 

ȾɟɘɗɎɟɘ 5.3 6.7 

ȷɟŬɓɧůɘŰɞɠ 1.1 1.8 

ȸŬɛɓɎəɘ 5.1 6.4 

Ʌɨɕɘ 2.0 2.6 

Ɇɧɟɔɞ 4.5 5.0 

ɆɞɔɘŬ 3.3 3.7 

ȻŬɢŬɟɧŰŮɡŰɚɞ 4.7 5.8 

ɆɘŰɎɟɘ 4.0 4.9 

ɀɖŭɘəɐ (alfalfa) 1.3 2.2 

Bermuda grass 4.6 5.6 

ȾɟɘɗɎɟɘ (ɕɤɞŰɟɞűɐ) 4.0 4.9 

ȷɟŬɓɧůɘŰɞɠ (ɕɤɞŰɟɞűɐ) 1.2 2.1 

ȿɎɢŬɜɞ 1.2 1.9 

ȾŬɟɧŰɞ 0.7 1.1 

ɀŬɟɞɨɚɘ 0.9 1.4 

ȾɟŮɛɛɨŭɘ 0.8 1.2 

ɄŬŰɎŰŬ 1.1 1.7 

ɆˊŬɜɎəɘ 1.3 2.2 

ɇɞɛɎŰŬ 1.7 2.3 
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Βιογραφικό Σημείωμα Δ. Γκότση 

 

Προσωπικά Στοιχεία 

Ονοματεπώνυμο: Γκότσης Δημήτριος 

Ημερομηνία γέννησης: 22 /11/ 1980 

Τόπος γέννησης: Πύργος Ν. Ηλείας 

Διεύθυνση κατοικίας: ΑΛΚΑΜΕΝΟΥΣ 18, ΑΘΗΝΑ 

Τηλέφωνο: 6942039174 – 2621024907 

Ηλεκτρονικό ταχυδρομείο: dgotsis@survey.ntua.gr, gotsisdimitris@yahoo.gr 

 

Σπουδές 

1. Μεταπτυχιακός Τίτλος: Δ.Π.Μ.Σ. «Επιστήμη και Τεχνολογία Υδατικών Πόρων» Σχολή 

Πολιτικών Μηχ. Ε.Μ.Π. (2005 -2007) – Μεταπτυχιακή Εργασία με θέμα «Υπολογισμός 

Παραμέτρων Αρδευτικού και Στραγγιστικού Δικτύου Αγουλινίτσας με Χρήση 

Πειραματικών Δεδομένων» με επιβλέποντα τον Αναπληρωτή Καθηγητή του Ε.Μ.Π. κ. Σ. 

Γιακουμάκη.  

2. Διπλωματούχος Αγρονόμος και Τοπογράφος Μηχανικός Ε.Μ.Π. (1999 -2005). 

Διπλωματική Εργασία με θέμα «Επικαιροποίηση Παροχών Σχεδιασμού Αρδευτικού 

Αλφειού Ηλείας» με επιβλέποντα τον Αναπληρωτή Καθηγητή του Ε.Μ.Π. κ. Σ. 

Γιακουμάκη. 

3. Απόφοιτος 2ου Γενικού Λυκείου Πύργου 

4. Αγγλικά (FCE Cambridge), Ιταλικά (Certificato Medio)  

 

Τεχνικές γνώσεις και δεξιότητες 

1. Γνώση λογισμικού: Office, Surfer, AutoCAD 2D-3D, ArcGIS   

2. Γνώση γλώσσας προγραμματισμού Visual Basic και λογισμικού βελτιστοποίησης 

Lingo 

3. Γνώση  χρήσης τοπογραφικών οργάνων και λογισμικού (GPS, Total Stations). 

mailto:dgotsis@survey.ntua.gr
mailto:gotsisdimitris@yahoo.gr
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4. Γνώση  εξειδικευμένου λογισμικού στον τομέα της Υδρολογίας και των Υδραυλικών 

Έργων (Hydrognomon, SWAT-GIS, HEC-RAS, ΜodFlow) 

5. Γνώση χρήσης περιβαλλοντικών και αγρο-υδρολογικών μοντέλων (SWAP, 

Drainmod, Saltmod). 

6. Γνώση  χρήσης εργαστηριακών συσκευών Εργαστηρίου Εγγειοβελτιωτικών Εργων & 

Δ.Υ.Π. για :  

V Αξιολόγηση Ποιότητας Υδατικών Πόρων για αρδευτική χρήση (συλλογή και 

προετοιμασία δειγμάτων νερού, προσδιορισμός ποιοτικών παραμέτρων, 

παρακολούθηση ποιότητας νερού, στατιστική επεξεργασία δεδομένων, χωρική 

κατανομή δεδομένων ποιοτικών παραμέτρων). 

V Προσδιορισμό υδροδυναμικών ιδιοτήτων και Ποιότητας Εδαφών/Ιζημάτων 

(κοκκομετρική ανάλυση, πειραματικός προσδιορισμός καμπυλών εδαφικής 

υγρασίας και υδραυλικής αγωγιμότηας,  ερμηνεία της χωρικής κατανομής των 

συγκεντρώσεων των ιόντων σε εδάφη/ιζήματα, προσδιορισμός pH). 

V Υδρολογική έρευνα επιφανειακών και υπόγειων υδατικών σωμάτων (μετρήσεις 

παροχής και στερεοπαροχής, μετρήσεις στάθμης).  

 

Διδακτική Εμπειρία 

1. Διδασκαλία θεωρητικών και πειραματικών ασκήσεων στο μάθημα της Σχολής 

Αγρονόμων και Τοπογράφων Μηχανικών ΕΜΠ: «Εγγειοβελτιωτικά Έργα» (8ου 

εξαμήνου, υποχρεωτικό εμβάθυνσης Υδατικών Πόρων) 2008-2015. 

2. Διδασκαλία θεωρητικών και πειραματικών ασκήσεων στο μάθημα της Σχολής 

Αγρονόμων και Τοπογράφων Μηχανικών ΕΜΠ: «Διευθετήσεις Υδατορευμάτων» 

(9ου εξαμήνου, επιλογής εμβάθυνσης Υδατικών Πόρων) 2008-2015. 
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Υποτροφίες-Βραβεία 

1. 2008 - 2012. Υποτροφία Ειδικού Λογαριασμού Κονδυλιών Έρευνας (ΕΛΚΕ) Εθνικού 

Μετσόβιου Πολυτεχνείου.  

2. 2008. Βραβείο για μεταπτυχιακούς φοιτητές ΑΕΙ που προέρχονται από τις 

πυρόπληκτες περιοχές του 2007 (Φορέας Επιλογής και Διαχείρισης βραβείων: 

Νομαρχία Ηλείας).  

 

Επαγγελματική Εμπειρία 

1. (2006- σήμερα) Μέλος ΤΕΕ. Έναρξη  ελευθ. επαγγέλματος Αγρονόμου & 

Τοπογράφου Μηχανικού με έδρα τον Πύργο Ηλείας. 

2.  (2006-2008) Συνεταιριστική Ένωση Ηλείας – Ολυμπίας: Ενεργοποίηση δικαιωμάτων 

ενιαίας ενίσχυσης αγροτών. Εργασία ως υπεύθυνος εξωτερικού συνεργείου 

τοπογραφικών αποτυπώσεων. 

 

Δημοσιεύσεις 

ɲ̔ ʰˍˊʽʲʷˌ 

V Γκότσης Δ. 2005. Επικαιροποίηση παροχών σχεδιασμού αρδευτικού Αλφειού Ηλείας. 

Διπλωματική Εργασία, Σ.Α.Τ.Μ. Ε.Μ.Π. 

V Γκότσης Δ. 2007. Υπολογισμός παραμέτρων αρδευτικού και στραγγιστικού δικτύου 

Αγουλινίτσας με χρήση πειραματικών δεδομένων. Μεταπτυχιακή Εργασία, Διεπιστημονικό 

- ∆ιατμηματικό Πρόγραμμα Μεταπτυχιακών Σπουδών «Επιστήμη & Τεχνολογία Υδατικών 

Πόρων», Σχολή Π.Μ. Ε.Μ.Π. 

ɲʽʶʻ˄ʺ ̄ ʶˊʽˇʵʽˁʱ 

V Gotsis D., Spiliotis S. and Giakoumakis S. 2011. Reuse of drainage water with the aid 

of 0-1 linear programming. Irrigation and Drainage Systems, Vol. 25: 385–394. DOI: 

10.1007/s10795-012-9131-8. 
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V Alexakis D., Gotsis D., Giakoumakis S. 2012.  Assessment of drainage water quality in 

pre- and post- irrigation seasons for supplemental irrigation use. Environmental 

Monitoring and Assessment, Vol. 184:5051–5063. DOI:10.1007/s10661-011-2321-2. 

V Giakoumakis S., Gotsis D., Alexakis D. 2013.  An approximate procedure for 

estimating nutrient loads from a coastal irrigated area. Earth Sciences Research 

Journal [S.l.], Vol.17 (2): 115–118.  

V Alexakis D., Gotsis D., Giakoumakis S. 2014. Evaluation of soil salinisation in a 

Mediterranean site (Agoulinitsa district-West Greece), Arabian Journal of 

Geosciences, Vol. 8(3):1373-1383. DOI: 10.1007/s12517-014-1279-0. 

V Gotsis D., Giakoumakis S., Alexakis D. 2015.  Drainage water use options for a 

regional irrigation system. ICE - Water Management, Vol.168(1):29-36. DOI: 
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ʅˎ˄ʷʵˊʽʰ 
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Ένωσης, Ξάνθη. Τόμος ΙΙ, σελ. 761-768.  
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χαρακτηριστικών νερού στράγγισης στο δίκτυο της Αγουλινίτσας. 7ο Συνέδριο 
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